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Foreword 



J* he idea of this series of brief papers on school planning problems came from dis- 
cussions of the AIA Committee on School Buildings in 1951 under the chairmanship 
of William W Caudill, aia. As we have many times found true since then, in ten 
years of working with this and other Institute committees, the members of these select 
groups feel a serious responsibility to the membership as a whole for communication. 
The question always recurs — “How can we get to the architects of the country some 
of this information we receive from our contacts and experiences as committee 

members?” 

One method which appealed to this committee was this series of short papers 
appearing several times a year, first in the AIA Bulletin then, with the end of that 
ten-year-old publication (1947-1957), in the AIA Journal. 

From the beginning, an effort was made to prepare this material so that it would 
also help laymen*, architects’ clients among school administrators, school board 
members, state education officials and professors of education training future ad- 
ministrators. To this end, these brief articles, going to all our members in the AIA 
publications, have been reprinted (about 8200 copies of each issue) for several 
kinds of distribution, for the most part free. Several thousand copies go to the 
American Association of School Administrators, our long-time collaborators in many 
projects, and through them to their mailing lists, including all county school superin- 
tendents (some 3000). Several hundred go to the members of the National Council 
on Schoolhouse Construction, another organization our committee has worked with 
on technical projects, whose members include state education department officials and 
consultants. We sell 1200 copies of reprints of each issue to the Ontario Association 
of Architects. Several AIA members buy small quantities for distribution to their 
clients — a fine way to let them know you are continuing to think of solutions for some 
of your mutual problems. Finally, the SPS reprints seem appreciated by US and 
foreign visitors to the Octagon seeking special information. A rough estimate indicates 
we have distributed nearly 400,000 copies of these SPS reprints in ten years. A few 




have been reprinted a second time, but many are out-of-print although frequently 
requested. It has seemed better to make this selection from the ten years’ series in 
booklet form for sale at cost. 

Cost? When we realize that all the papers have been contributed without pay by 
busy people, that original preparation involved a lot of correspondence, seeking and 
preparation of illustrations, editing, proofreading, circulation of draft texts in many 
cases for review by committee members (also busy people) — we realize that the true 
cost would be large. This modest series is really a major contribution to better school 
architecture. 

Our authors have included members of the committee, other AIA members, 
educators, technical specialists and spokesmen for other organizations. Certain papers 
were based on talks or prepared for special occasions. Those on school lighting 
pertain in this way to the nine-year project of the joint task committee of the AIA, 
the Illuminating Engineering Society and the National Council on Schoolhouse Con- 
struction. Those on educational theatres resulted from our collaboration with the 
Theatre Architecture Project of the American Educational Theatre Association. The 
two on small schools were written by staff to indicate to our colleagues in the Inter- 
national Union of Architects Working Commission on School Buildings that the 
United States also had a concern for this building type and .0 prepare for some 
recognition of our architects in the current international efforts to provide educational 
facilities for the developing countries. 

It has been my personal good fortune to work more than these ten years with 
the exceptional men of successive AIA Committees on School Buildings and Educa- 
tional Facilities as then staff executive. As such, and as AIA Technical Editor, it has 
fallen to me to edit this series. This particular compilation in book form has been 
accomplished in record time by my most capable aide, Margaret Phillips, Assistant 
to the Technical Editor, AIA Journal, and by Marilyn Housell, Assistant Art Di- 
rector. Its several merits are due to them, any defects go back to the original. 

Eric Pawley, aia 

Editor AIA School Plant Studies 
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Boards of education and superin- 
tendents have a serious obligation, not 
only to themselves, but to many 
generations of school children, in 
selecting architects for their school 
building programs. While it is true 
that the success of a school building 
project rests with many people, it is 
the architect who determines whether 
the completed structure will be “just 
another building” or truly an “en- 
vironment for learning." It is under- 
standable that there are times when 
the superintendent and board mem- 
bers feel the need for a set of criteria 
by which they might evaluate die 
qualifications of people who engage 
in the practice of a profession as 
complex as architecture. 

Selection Methods 



There are any number of ways in 
which a board of education may 
select an architect, although basi- 
cally, these can be grouped into three 
general categories, namely: 

• direct selection 

• comparative selection 

• design competition selection 



In the direct selection method the 
board may select its architect on the 
basis of his reputation, demonstrated 
ability and the recommendations of 
others for whom the architect has 
rendered service. This method is 
commonly used where the board has 
a continuing building program and 
is therefore able, by means of con- 
stant review, to evaluate the indi- 
vidual performance of those archi- 
tects already serving Ih ; board. The 
list of architects can be expanded, 
reduced or revised as the board sees 
fit, and as the magnitude of the build- 
ing program dictates. 

The comparative selection method 
calls for selection from a group of 
architects who are given opportunity 
to present evidence of their qualifi- 
cations, either by means of a written 
application or personal appearance 
before the board or, as is most often 
the case, by both written application 
and personal appearance. This meth- 
od of selection is most generally used 
by school boards who are embarking 
upon their first school building pro- 
gram and have no background of ex- 
perience upon which to base their 



selection. In this case the architects 
are invited or have made application 
for consideration. 

In the design competition select 1 c r 
method the architect is selected >y 
means of an architectural compt 
tition. This method of selecting an 
architect, while not common in the 
school field, is time-honored among 
architects and has produced some of 
the world’s great building designs. 
Because of abuses which have arisen, 
architects have pres, ibed certain 
rules governing the conduct of such 
competitions. These rules require, 
among other stipulations, that the 
selection of the winning designs be 
placed in the hands of a competent 
jury, and that certain remunerations 
be set aside for the competitors and 
winners. 

Thus, while there is no question 
that competitions invariably produce 
stimulating results and provide op- 
portunities for young architects which 
they might not otherwise obtain, the 
additional expense and time involved 
have made this method of selection 
somewhat difficult, particularly in 
situations where expense or time is 
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a governing factor. (Information on 
the competition selection method is 
contained in AIA Document B- 
451)** 

Use of Standard Questionnaire 



In order that the board of educa- 
tion, as well as the superintendent 
and his staff, may have available at 
all times sufficient information con- 
cerning the architects already em- 
ployed and those who may have re- 
quested consideration, it would be 
well to use a questionnaire form. 
This form could be one specially 
prepared by the school staff to suit 
its own purposes, or one of several 
nationally recognized standard forms. 
Such a document has been prepared 
by ffie National Council on School- 
house Construction and the AIA 
(AIA Document B-431). This stand- 
ard form of questionnaire is prob- 
ably the simplest of any available, 
and yet gives sufficient information 
for preliminary purposes. It also al- 
lows the architect to supplement the 
form with his own brochure, photo- 
graphs or other evidence of his quali- 
fications. 

The use of such a questionnaire 
provides the superintendent and his 
staff with uniform references for any 
number of architectural firms. Fur- 
ther, by the use of such a form, appli- 
cations may be accepted at any time 
during the year, with a complete 
roster of interested firms readily 
available for consideration. This may 
serve to offset last-minute pressures 
on the staff and board members and 
yet assure each architect of a careful 
evaluation of his qualifications. 

It is suggested that selection of an 
architect be based not solely on a 
written form. Afo " consideration of 
the information contained in the 
questionnaire the superintendent, and 
perhaps the board of education, will 
want to interview those architects 
whose qualifications appear to satisfy 
best the board’s requirements. Much 
information which cannot be spelled 
out in a written application is brought 
forth in a personal interview and 
serves to supplement, the superin- 
tendent’s knowledge, upon which he 
can then make his recommendations 
to the board. 

General Considerations 



In considering the many factors 
bearing upon selection of an archi- 
tect, there are a number of basic 
questions which give serious concern 
to board members. 

LOCALE 

One of these is the problem of 
whether or not to consider only archi- 
tects located within a restricted area 
— such as a county or state. The 
architectural profession has never, 



within its ranks, recognized jurisdic- 
tions, except as these are governed by 
the licensing laws of the various 
states. Many architectural firms prac- 
tice in several states. Generally speak- 
ing, the fact that a local architect 
has a knowledge of local conditions, 
is available at a moment’s notice and 
has a deep concern for local problems 
give him a distinct advantage. 

Along these same lines, boards 
are often confronted with demands 
from architects based on the premise 
that residence in a community carries 
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sion for a school building. Members 
of the architectural profession, gen- 
erally, are ever conscious that the 
serving of a client is a privilege and 
never a right. An architect is entitled 
to consideration only when his pro- 
fessional qualifications, measured in 
terms of experience, competence and 
integrity satisfy the standards set by 
the job to be done. 

EXPERIENCE 

Another question which so often 
arises in the minds of board members 
is one regarding consideration of 
the architect with little or no experi- 
ence in school planning. This is usu- 
ally the younger practitioner who 
may have a number of other building 
types to his credit. It might be un- 
wise to assign to this architect a 
large and complex project, both on 
the basis of lack of experience and 
size of organization. Conversely, it 
would be unfair to rule out of con- 
sideration altogether the person who 
has not yet designed a school, partic- 
ularly if he has proved himself to be 
competent and imaginative in other 
fields. Architects, like doctors and 
lawyers, are professional men li- 
censed by a state after a long and 
arduous period of education and 
training — but there are individual 
differences in talent and experience. 
A talented young architect may be 
able to take the educational concepts 
and principles set forth by the edu- 
cators and produce a school building 
which will make a real contribution 
to education and architecture. Ex- 
perience alone does not guarantee a 
good building. 

There are no infallible guide-posts 
in this matter and a board must make 
its decision on the basis of its public 
responsibilities, keeping in mind the 
need for creative thinking and, at the 
same time, realizing that there is no 
substitute for experience. 

ROUND-ROBIN APPROACH 

The “round-robin” or “spread the 
work” approach is sometimes recom- 
mended to a board of educa»ion. This 
provides for the assignment of proj- 
ects to architects one after the other; 
in other words, each architect can be 
sure of a job as his turn comes 



around. This takes care of everybody 
and selection is not required. While 
this method is simple, it is foreign to 
our whole private enterprise way of 
life. Any selection which does not 
take into account merit or achieve- 
ment is bound to produce school 
buildings of uniform mediocrity. Ad- 
vances in any field come only from 
the stipulation of competition in its 
finer sense — the generating of new 
ideas, new techniques and new ac- 
complishments. 



Architect’s Qualifications 



Having discussed various methods 
by which an architect is chosen, it 
might be well to discuss some of the 
factors which the superintendent or 
board members might wish to con- 
sider in evaluating an individual ar- 
chitect’s qualifications. Unfortunate- 
ly, there are no standard procedures 
or criteria which will serve for a 
particular job. Each board must con- 
sider its own peculiar needs and de- 
vise its own ways of approaching 
the problem. 

There have been published lists of 
questions which can provide a fairly 
good basis for evaluating an archi- 
tect’s abilities and attitudes. One such 
list was compiled by Dr. W. W. 
Theisen, former Assistant Superin- 
tendent of Schools, Milwaukee, Wis- 
consin, and covers those points which 
he considers of paramount impor- 
tance in evaluating an architect: 



“His Abilities ” 



1 Does he know his business? Has 
he had adequate experience in the 
field of school architecture? Is he 
thoroughly competent and qualified 
to give services which only an archi- 
tect can give? Is he a leader in his 
profession? 

2 Does h have designing ability? 
Does he have special ability in design- 
ing the type of building desired? 

3 Does he combine with the quali- 
fications of an architect, the abilities 
of an engineer? Will he plan a build- 
ing which is sound and enduring in 
every particular? Are the buildings 
which he has erected highly satisfac- 
tory from the standpoint of safety, 
sanitation, heating, ventilating and 



♦Committee members: 
William N. Denton, Jr., aia 
Dana B. Johan nes, AIA 
Paul H. Kea, aia 
John W. Mclvod, AIA 
Joseph Mil>ei\ aia 
Ronald S. Sense man, AIA 



♦•Available from The American Institute of 
Architects, 1736 New York Avenue, N.W., 
Washington 6, D. C. 



* 



a 



% 



¥ 



lighting? If he is not himself a trained 
engineer, has he associates who can 
render first-class engineering service, 
who will determine foundation re- 
quirements accurately, who will com- 
pute stresses and strains correctly and 
prescribe requirements as to structure 
and materials for carrying maximal 
loads, who will design adequate sys- 
tems of heating, ventilating and light- 
ing in all of their details and who 
will prescribe plumbing and sanitaiy 
requirements which will prove satis- 

o 
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4 Does he possess a sense of the 
esthetic and the artistic to a high de- 
gree? Do the buildings he has de- 
signed reveal beauty, beauty both in 
their external and internal features? 

5 Has he had good sense of econ- 
omy? Does he know where to econo- 
mize? Does he appreciate the fact that 
utility is the first consideration and 
economy second? Has he the ability 
to prepare designs calling for ma- 
terial which will require the least out- 
lay for maintenance? Is he econom- 
ical, but not to the point that dura- 
bility is sacrificed or that resulting 
maintenance costs are made unusu- 
ally high? 

6 Is he a specification writer of the 
highest rank? Are his specifications 
clear and free from ambiguity? Is 
every unit of construction and instal- 
lation so carefully detailed as to pre- 
vent loopholes resulting in contro- 
versies? Will they reduce to a mini- 
mum the possibilities of careless and 
of inferior workmanship, unmatched 
colors, substitutions of inferior ma- 
terial or equipment, and omissions, 
and protect the board against the pay- 
ment of large bills for extras? Will 
the penalties exacted of contractors 
act as an effective deterrent to the 
“cutting of corners”? Are the archi- 
tect’s specifications open, or are they 
closed to all but manufacturers and 
suppliers who sell a particular brand 



of product or manufactured articles, 
thus narrowing the field of potential 
bidders? 

7 Is he a highly competent execu- 
tive who will protect the board’s in- 
terest at all times? Is he competent to 
advise the board on the responsibility 
of bidders? Does he insist on a rigid 
enforcement of contract provisions 
before approving payments for work 
done? Does he have the capacity to 
make administrative decisions when 
necessary? Has he a capacity for 
dealing with contractors in such a 
way as to get work done properly? 

8 Is he equipped to supervise con- 
struction? Will he provide compe- 
tent and fearless inspection at all 
times, regai dless of the number of 
workmen engaged on the job, in or- 
der that there shall be no use of in- 
ferior materials, improper mixtures, 
omissions, substitutions and careless 
workmanship? Will he provide, in 
addition to general inspection, spe- 
cialists competent to pass upon heat- 
ing, ventilating, electrical and other 
installations when necessary? 

“His Attitudes” 



1 Are his honesty and integrity 
above question? Is he financially hon- 
est and not connected with any pro- 
ducer or contractor? Are his claims 
for consideration marked by thor- 
oughness of understanding and sin- 
cerity of purpose, or does he attempt 
to sell his services through political 
pull or through pretty pictures of 
proposed buildings? 

2 Will he have the confidence of 
the board? Will he cooperate with the 
board and the superintendent? Has 
he given evidence in his previous 
school building woik of his ability 
to work harmoniously with the super- 
intendent and members of the board? 
Is he abreast of the times and in- 
formed concerning the growth prob- 



lems of school architecture? Has he 
a scientific attitude? 

3 Is he relatively free from bias or 
prejudice in favor of certain types ox 
design or does he tend to have set 
notions in such matters as the ex- 
ternal treatment of the building, the 
distribution of windows, the type of 
heating and ventilating equipment, 
the spaciousness of corridors and 
foyers, or the use of specialized types 
of equipment, which are likely not 
only to add many extra dollars to the 
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educational efficiency of the building? 
Is he concerned primarily with the 
use rather than appearances? Do the 
buildings which he has designed show 
originality in architectural thinking 
or do they reveal a deadly monotony 
in style? If asked to plan an addition 
does he show regard for the work of 
previous architects in such a way as 
to preserve some semblance of har- 
mony in external treatments? 

4 Is he open-minded? Is he willing 
to study school problems? Is he suffi- 
ciently willing to make changes with 
a view to greater utility, improved 
appearance, or lower cost when nec- 
essary?” 

So we see that there are a great 
many things to be considered in se- 
lecting an architect. Technical com- 
petence alone is not qualification 
enough in the design of a school 
building. Architects, educators and 
board members must concern them- 
selves with the educational facilities 
and be aware of the influence that 
the classroom environment has upon 
children during the formative period 
of their development as good citizens. 
It is important, therefore, that a 
school building be thoughtfully and 
patiently designed, and that men of 
the highest integrity, judgment, busi- 
ness capacity, aristic and technical 
ability be chosen to provide the ar- 
chitectural skills necessary to ac- 
complish these ends. 



Construction of a school build- 
ing involves a great many groups 
and individuals, all having differing 
degrees of responsibility for the 
final result. The relationship of 
these, one with the other, can have 
a decisive influence, not only upon 
the building, but upon the success 
or failure of the educational pro- 
gram to be housed within its wails. 
In an effort to clarify relationships 
as well as responsibilities of the 
various nnrticinants in a school 
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plant program, the National Coun- 
cil on Schoolhouse Construction to- 
gether with the AIA prepared a 
pamphlet entitled “Responsibilities 
and Relationships in Planning, De- 
signing and Building a School 
Plant” (AIA Document M-501).* 

Functions of Architect 



1 Review with the educational 
staff the educational program and 
proposed schedule of facilities pre- 
paratory to making sketches. 

2 Assist in site selection. 

3 Prepare preliminary studies in- 
cluding site utilization plans and 
make revisions. 

4 Be responsible for compliance 
with the applicable building codes. 

5 Determine structural methods 
and materials. 

6 Provide educational officials 
with cost estimates and assist in 
preparing project budgets. 

7 Prepare final working drawings 
and specifications, advertisements 
and bid forms, assist in securing 
bids, prepare tabulation of bids; 
recommend contractors and pro- 
vide information for the prepara- 
tion of construction contracts and 
bonds. 

8 Direct the supervision of con- 
struction, provide large-scale draw- 
ings, check shop drawings, make 
color selections, interpret drawings 
and specifications to the contractor, 
check progress of work, issue pay- 
ment certificates, and recommend 
final acceptance. 

9 Provide educational authorities 
with final set of prints including on- 
job changes and corrections. 



10 Plan and specify equipment in 
cooperation with the school author- 
ities. 



Educational Programming 



Before the architect can start 
development of even the most pre- 
liminary sketches, he must under- 
stand thoroughly the purposes and 
requirements of the proposed struc- 
ture. He must know the client’s 
needs, budget and oi ,*r factors 
which will affect the final design. 
Consideration should be given, not 
only to present needs, but also to 
future expansion in terms of site 
utilization, orientation and topog- 
raphy. These factors are related, 
although subordinate, to the main 
consideration which is the design- 
ing of a proper environment for 
learning — spatially adequate, ar- 
chitecturally significant and eco- 
nomically feasible. 

Preliminary Drawings 



After carefully reviewing the 
educational program with the 
school staff members directly con- 
cerned, and with his own staff and 
engineering consultants, the archi- 
tect develops preliminary sketches 
of the proposed structure. These 
sketches provide a basis for dis- 
cussion and evaluation of broad 
concepts of design, size and ar- 
rangement of spaces and establish 
basic determinations which will 
govern preparation of working 
drawings. The sketches are exam- 
ined by the school staff and board, 
revised and . refined until a solution 
is reached which satisfies every as- 
pect of the program, and has the 
approval of various individuals and 
agencies (state and local) con- 
cerned. 

Working Drawings and 
Specifications 



When it has been agreed that 
the preliminary drawings have sat- 
isfied all of the client’s require- 
ments, the architect begins the 
working drawings and specifica- 
tions. The working drawings show, 
by means of plans, elevations, sec- 
tions and details, the total scope of 
the project — space arrangements, 
kinds of materials and methods of 
assembly. Drawings are also made 



of plumbing, heating, ventilation, 
electrical installations and all struc- 
tural work. The specifications, 
which complement and are coordi- 
nated with the drawings, establish 
quality and kinds of material to be 
used in construction of the build- 
ing, from foundation concrete to 
finishing hardware. They also es- 
tablish standards of workmanship 
which the contractor will be ex- 
pected to provide. In essence then, 
the drawings will show where and 
what work is to be done, and the 
specifications will describe how it 
is to be done. 

The working drawings and speci- 
fications serve a three-fold purpose: 

• express in tangible form the own- 
er’s requirements and the archi- 
tect’s solution 

• serve as bidding documents for 
determining cost 

• serve as legal instruments govern- 
ing the construction contract. 

It is apparent that final working 
drawings and specifications are not 
a mass-produced product suitable 
for over-the-counter merchandising. 
The much-used phrase “buying 
blueprints” is no more a true meas- 
ure of the hours spent on sketches, 
discussions with client and public 
officials, collaboration with consult- 
ants, and coordination of the ef- 
forts of dozens of highly trained 
specialists, than is that small piece 
of paper, called a “prescription,” 
any measure of the medical doctor’s 
service to his patient. 

Estimates of Cost 



Quite often the architect must 
decide, on the basis of the most 
preliminary of sketches, whether 
or not his design can be built within 
the amount of money appropriated 
for the project. He must make this 
decision often as far as a year 
ahead cf the time actual bids can 
be takm. He must analyze and 
evalua*.: a whole series of variables 
which are commonly known to af- 
fect bidding, some of which are 
as fo r ’>ows: 

» availability of materials or equip- 
ment 



• Available from the American Institute of 

Architects, 1735 New York Ave., N.W., 
Washington 6, D. C. 



• condition of local construction 
market at time of bidding 

• changes in costs of material or 
labor 

• season when construction might 
start 

• number of bidders 

• unusual conditions inherent in 
project 

A slight change in one of these 
factors can aifcct cost of a given 
project to a significant degree. If 
the architect has had considerable 
experience in the school building 
field, his preliminary estimates are 
apt to be reasonably accurate, sim- 
ply because his wealth ot experi- 
ence has provided him wita fairly 
exact unit costs fot similar build- 
ing types. By adjusting these unit 
costs to meet conditions which are 
expected to exist at the time of bid- 
ding, he is able to predict the cost 
with a reasonable degree of exact- 
ness. Even so, there are many fac- 
tors present at the preliminary 
sketch stage that cannot be resolved 
until detailed investigations o» site 
conditions, structural systems, util- 
ity requirements and characteristics 
of various materials have been 
made and evaluated. Sometimes a 
professional quantity surveyor is 
retained to make an estimate. Here 
again, since he will be dealing with 
early sketches and brief outline 
specifications, his estimate is often 
inconclusive and cannot be guaran- 
teed. Therefore, preliminary esti- 
mates should be viewed, not as a 
firm commitment by the architect, 
but as a measure of the estimated 
cost, prepared for the guidance of 
those concerned, and representing 
the best information and judgment 
available at the particular time. 

While working drawings and 
specifications are in progress, the 
architect should maintain a run- 
ning check of market conditions, 
material costs and constantly eval- 
uate problems in the planning and 
engineering aspects of the project. 
If it becomes apparent that some 
unfavorable condition will have an 
adverse effect on the project cost, 
the architect should so advise the 
board. Subsequent decisions will 
then be made in the light of the 
best judgments of all persons in- 
volved. To indulge in wishful think- 
ing that somehow or other the price 
will be right is neither prudent nor 
in the best interests of the archi- 
tect, the board of education or the 
general public. 



Supervision 



A troublesome problem in the 
architect-client relationship is the 
matter of supervision of construc- 
tion, because questions often arise 
from differing interpretations of 
what constitutes the architect’s 
nominal supervision. Actually, the 
word “supervision” is a misnomer, 
when used to refer to that part of 
the architect’s services which be- 
gins with the signing of the con- 
struction contract. “Administra- 
tion” is a better word, because arch- 
itects’ office records show that as 
much time is spent in the office, 
checking shop drawings, reviewing 
and approving materials submitted 
by the various subcontractors and 
material suppliers, reviewing con- 
tractor’s requisitions for payment, 
writing letters, answering telephone 
inquiries, preparing detail drawings, 
etc, as is spent in the field over- 
seeing actual construction opera- 
tions. 

Many school people and board 
members overlook the office ad- 
ministration part of tb«* '"-chitect's 
service because it is a y. of the 
building operation which generally 
concerns the contractor and the 
architect and with which the client 
is only remotely connected. Shop 
drawings are an excellent example 
of architect-contractor relationship. 

These drawings are prepared by 
the manufacturer or supplier for 
fabricating specific items needed in 
construction. They are based pri- 
marily on information contained in 
the architect’s working drawings 
and specifications, but cover only 
the specific and detailed applica- 
tion of the manufacturer’s product. 
It is from the shop drawings that 
the manufacturer will build his 
product, whether the product be a 
coat hanger or a tremendous steel 
girder. Size, weight, finish and 
method of assembly must be check- 
ed and coordinated with the other 
parts. Not only does this checking 
procedure require time for detailed 
review, but it also requires close 
collaboration between the architect 
and his engineers and discussions 
with the contractor and manufac- 
turer. The architect is the principal 
factor in this part of the building 
operation, since he alone is in the 
key position to coordinate and in- 
terpret the entire project which, at 
times, involves as many as a hun- 
dred different trades. Shop draw- 
ings for a school project may num- 



ber into the hundreds, and for a 
large project may even exceed a 
thousand, but they are rarely seen 
by the board or school staff. 

In field supervision, the confu- 
sion generally arises from differing 
interpretations of the words “ade- 
quate supervision.” To establish 
this in terms of visits or hours 
spent on the job does not take into 
consideration the cyclical nature of 
a construction operation. At cer- 
tain vital stages, the architect and 
his structural and mechanical engi- 
neers may have to spend several 
hours at the site — at other times 
the clerk-of-works’ daily inspection 
may be adequate. Yet even a client 
familiar with construction practices 
would have difficulty in deciding 
whether better supervision would 
result if the architect were to visit 
the job for half-an-hour each day, 
or whether it would be better to 
spend an entire morning there one 
day a week. These are the reasons 
why it has never been feasible to 
set a precise schedule of inspec- 
tionr. Just as a patient relies on his 
dentist to determine the number 
of visits and length of time needed 
to correct a specific dental defi- 
ciency, so too must the client de- 
pend on the architect’s judgment 
to provide adequate supervision. It 
is really a matter of professional 
responsibility and personal integ- 
rity. 

Another aspect of supervision 
which can cause confusion is the re- 
lationship between the architect’s 
nonr~al supervision of the work 
and the clerk-of-works continuing 
day-to-day inspections. While this 
relationship is not governed by any 
hard and fast rules, and may 
change in various parts of the 
country, some generally accepted 
principles can be set down. 

For example, the State of Cali- 
fornia has had to cope with the 
problem of earthquakes Jfor a great 
many years, and in consequence, 
has passed some fairly stringent 
laws regarding school construction 
practices. They have defined in the 
statute, as precisely as any we have 
found, the differing responsibilities 
of the architect and of the inspec- 
tor. 

“The Architect (or registered en- 
gineer) shall maintain such per- 
sonal contact with the project as is 
necessary to assure himself of full 
compliance with the approved 
plans and specifications . . .”. 

“The Inspector (or clerk-of- 



works) must have actual personal 
knowledge obtained by his personal 
and continuous observation of the 
construction in all stages of its prog- 
ress that the requirements of the 
plans and specifications are being 
exactly and completely executed. 
Continuous inspection means com- 
plete inspection of every part of 
the work . . 

While the foregoing quotations 
may not apply in every instance. 
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the differing degrees of responsibil- 
ity usually found in the coordinated 
supervisory functions of architect 
and inspector. The architect should 
be completely familiar with the job 
site activities and be satisfied in 
his own mind that the client is 
getting the quality of construction 
called for in the plans and specifi- 
cations. The inspector, on the other 
hand, should have a reasonably 
accurate knowledge, by virtue of 
actual observation and record keep- 
ing, that the general contractor and 
his sub-contractors have, in fact, 
faithfully complied with the terms 
of the construction contract. 

Apart from the actual site work 
and related office administration, 
there are other factors, over which 
the architect has little or no con- 
trol, which can adversely affect a 
project. For example, by the very 
nature of public bidding, an archi- 
tect has no choice in regard to se- 
lection of the contractor who will 
construct his building. In certain 
instances, the caliber and experi- 



ence of the contractor, his financial 
status, his business methods, the 
subcontractors he employs, etc., 
can cause an increase in the archi- 
tect’s administrative and supervi- 
sory workload to the point where 
the architect suffers serious finan- 
cial loss, particularly when the con- 
tractor finds himself in financial 
difficulties while the project is un- 
derway. Material shortages, labor 
disputes, national emergencies, and 
even the weather may prolong the 
construction period by several 
months to a year, thus increasing 
the architect’s administrative costs. 
The architectural profession accepts 
these problems as part of the risk 
of doing business but architects are 
ever concerned with the strain these 
outside influences can place upon 
the architect-client relationship. 



Extra Costs 



There is probably no more both- 



ersome problem to a board of 
education than the payment of ex- 
tra costs beyond the contract 
amount. In spite of the architect's 
utmost care there are bound to oc- 
cur some conditions on any job 
which require the payment of ex- 
tras. 

In order to take care of this, 
some owners set up a contingency 
item in the project budget, ranging 
from one to three per cent of the 
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who feel that, in setting aside a 
contingency fund, there is a tend- 
ency for the contractor to seek 
extras, knowing that money is 
available. 

It is prudent to assume that, since 
absolute perfection never can exist, 
some provision should be made for 
a reasonable amount of extra costs 
in any construction contract. 

There are any number of ways 
errors and omissions can occur. 
Generally they fall into three cate- 
gories: 

• unforeseen conditions 

• changes by the owner 

• errors and omissions by the ar- 
chitect 

Sometimes a little more care in 
the review of plans and specifica- 
tions by the school staff and the 
architect can prevent errors but 
in many cases they are caused by 
factors beyond anyone’s control. 

Usually the most expensive ex- 
tras occur from conditions which 
were either unknown or unfore- 
seen. For example, if rock or water 
are encountered during excavation, 
a change in foundations is neces- 
sary, test borings and soil analy- 
ses. Though accurate, may have 
been misleading. It is not usually 
economically feasible to make more 
than a few dozen test borings which 
on a large site cannot give more 
than a bare outline of underground 
conditions. 

In some cases errors occur from 
the architect’s misinterpretation of 
the clients requirements. For ex- 
ample, chalk boards are indicated 
when the client may have wanted 
display board. It is sometimes diffi- 
cult for the architect in dealing 
with lay people to be really sure 
that he is understood. Architects 
have found that some persons have 
had a limited amount of experience 
in visualizing in three dimensions 
that which is indicated on the 
drawings. They express an opinion 



without really understanding the 
effect such a decision can have on 
the whole planning process. Most 
school systems have a trained staff, 
some members of which serve as 
liaison with the architect, interpret 
the educational needs, and furnish 
information in a useful and under- 
standable manner. Consequently, 
errors in this category are usually 
small in cost, but an accumulation 
of small items can mean a sizable 
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Errors which are most distress- 
ing to the architect, and most irri- 
tating of all to the school board, 
are those which are just plain “mis- 
takes.” These occur as conflicts be- 
tween the plans and specifications, 
or when, inadvertently, an essen- 
tial item is left out. Architects, be- 
ing human, can and do make mis- 
takes. Sometimes an inexperienced 
draftsman will make a simple er- 
ror, or, insufficient time is allowed 
for the final painstaking review or 
coordination of the architectural, 
structural, mechanical and electri- 
cal work. Given enough time to 
check and recheck, this type of 
error could almost be eliminated. 
Unfortunately, everyone — the 
school board, the staff, the archi- 
tect and his consultants — is gener- 
ally under constant pressure to get 
the building built. Such errors will 
continue to plague both school offi- 
cials and architects. 



Summary 



From the foregoing discussions, 
which cover only a few of a wide 
range of professional obligations, 
it is obvious that all architectural 
services cannot be performed by a 
single individual. An architect must 
necessarily call upon the resources 
of others: the engineers — structur- 
al, mechanical, electrical, acousti- 
cal and civil — the landscape archi- 
tect and a host of special consul- 
tants — kitchen, hardware, equip- 
ment, lighting, library, laboratory 
— to name only a few. Except 
in a few unusual cases, the archi- 
tect pays for these services out of 
his own fee. 

Although he shares his work 
with many, the architect carries by 
far the greatest responsibility. As 
the recognized leader of the group, 
it is his obligation to see that the 
joint endeavors of all have but a 
single purpose — service to the 
client. 



SELECTING AN ARCHITECT 



by Eberle M. Smith, AIA, member national AIA committee on school buildings* 



As demand for new school facilities 
increases, more & more school boards 
are confronted with problem of se- 
lecting school architects. School 
facilities are an important part of 
community life as they house our 
children during a very formative 
stage, ft is important to design them 
well. A good share of responsibility 
for well-designed school facilities 
falls on school architects. So, selec- 
tion of architect should be carefully 
considered. Few individuals ever go 
thru process of selecting an archi- 
tect. Unless one has a business of 
some kind involving plant expansion, 
opportunity to know what an archi- 
tect does & what his status is rarely 
comes to average individuals. 

So, what should one look for in selec- 
tion of an architect? How should he 
be guided? What problems are in- 
volved? Just what is expected of an 
architect? What is his function? 
What is his place in the building pro- 
gram? 

To begin with, atchitect's position is 
midway between that of school board 
or planning committee (party who 
wants building) & that of contractor 
or builder (party who contracts to 
construct building). 

Architect takes concepts & principles 
that owner (school board) wishes to 
have incorporated into building & de- 
velops these concepts & principles 
into designs — expressed in blue- 
prints of working drawings & speci- 
fications — that can form a basis 
for an actual contract with a con- 
tractor or builder to construct a very 
special building. Architect then goes 
further & supervises construction to 
see that owner is actually obtaining 
exactly what he contracts & pays for. 

• AIA subcommittee : 
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Architect does many other things 
along the way that assist owner — 
such as advising him on costs of 
buildings, site selection, taking bids, 
advising on selection of contractors, 
material selections, keeping of ac- 
counts & paying of contractors. 

Architect's function & status is com- 
plex & today's technological develop- 
ments multiply technical problems 
inherent in construction. 

So, what does one loJ<. for in an ar- 
chitect? It is obvious that experi- 
ence is important — certainly on 
large projects it is quite vital. But 
experience by itself is not the an- 
swer. An architect may have had 
many years of experience doing 
same thing over and over again. 
Repetition by itself do^ not make 
for right. A young or new architect 
may be able to seize upon concepts 
& principles expressed by owner, & 
with originality bom of youth, design 
& plan a building which will be a 
real contribution to education & ar- 
chitecture. 

An owner might well think in terms 
of how well an architect may give 
personal service. An architect whose 
office is situated so that he may be 
within easy reach for consultation, 
board meetings, etc, may be better 
able to serve than one at some dis- 
tance away. 

How well does architect get along 
with his clients, contractors & fel- 
low architects? An architect must 
work with many people & quality of 
his human relations is a matter of 
real import. What is architect's 
reputation on previous jobs? Has he 
stdyed within his budget? Does he 
cooperate & try to give owner what 
he wants? Does he have patience & 
desire to respect opinions of others? 
Do his buildings have character, 
atmosphere & warmth, or are they 
cold, institutional, imposing or inept? 



Does architect have proper tech- 
nical forces ir his office or is he 
affiliated with accredited profes- 
sional technicians that allow him to 
give proper service or engineering 
services compatible with scale of 
project in mind? These might in- 
clude structural engineers, plumbing 
& heating engineers, electrical engi- 
neers, site engineers, landscape ar- 
chitects, etc. 

Does architect supervise construc- 
tion properly & see that payments 
are made correctly to contractors 
in order to protect owner's financial 
interests? 

There are a great many things to 
look for in selection of an architect 
& it is no small task to do it with 
credit. 

To assist owners in process of selec- 
tion of an architect, the Committee 
on School Buildings of the Ameri- 
can Institute of Architects & the Na- 
tional Council on School House Con- 
struction have collaborated in a 
joint effort to produce a question- 
naire which should prove helpful in 
this regard. In developing this ques- 
tionnaire, every effort was made not 
to be partial to any one group of 
architects or discredit another, yet 
to bring out significant, essential & 
adequate information which will ma- 
terially assist owner. This system- 
atic & specific comparison of vital 
information on available architec- 
tural firms should aid in making a 
logical choice. It should be entirely 
adequate in itself for preliminary 
screening & thereby save time & ex- 
pense for many architects & school 
boards over old-fashioned, elaborate 
questionnaires often still being used 
today. It is reproduced in full on 
following two pages. 

NCSHC subcommittee : 
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STANDARD FORM OF QUESTIONNAIRE FOR SELECTION OF ARCHITECTS 
FOR SCHOOL BUILDING PROJECTS 

( Approved by the National Council on Schoolhouse Construction & The American Institute of Architects 
Available from AlA, 1735 New York Avenue, N.W., Washington 6, D.C.) 
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1 Name of school system 



2 Name of superintendent or other person to whom que^ionna ; should be returned 



3 Size of system (pupil enrollment) J 

4 General description of proposed projects: \ 

l 

l 

J 

" i 



* 



5 Approximate timetable for planning & construction period: 



B architect’s questionnaire: 

1 Name 

2 Business address 

3 Telephone number 

4 Type cf organization (check one) □ Individual 

□ • Partnership 

□ Corporation 

Text jointly owned by National Council on Schooihouse Construction & The American Institute of Architects. This form 
may be duplicated provided (1) it is reproduced verbatim & (2) advance permission is granted by both owners. 



(over) 



A.I.A. DOCUMENT NO. B-431 

(Formerly B*431) 1958 Edition. 



5 Names of principals, professional history, professional affiliation, key personnel, staff organization; 
(attach information if you prefer) 



6 Attach list of completed buildings your firm has designed during recent years. If you have recently 
established your own practice, indicate prior responsible affiliation with other projects, underline those 
which you feel are examples of your work appropriate to our problem & which you would like to have 
visited. 

Include cost of building, type of building, location & dates of construction, (use separate sheet) 



7 Give names of persons to whom the board of education may write. These persons should have knowl- 
edge of your firm & your work: 



8 Attach any other material which might help the board of education in giving you proper consideration. 
In questions 7 & 8, the board is interested in finding out about your: 

• integrity 

• thoroughness 

• creativeness 

• adequacy of supervision 

• business procedures & record keeping on the job 

• financial responsibility 



9 If you are called in for an interview, you will be asked to furnish information indicating: 

• that your organization is adequate to do the job 

• that previous commitments will not prevent expeditious planning of this project 

• that you are willing to devote time to carry out cooperative educational planning with 
designated school staff members or committees 

• completeness of contract documents (plans & specifications) 



PRIVATE OR STAFF ARCHITECTS FOR LARGE SCHOOL SYSTEMS? 



WESTERN UNION 



(ADDRESS) 

1. DOES YOUR SCHOOL EMPLOY STAFF ARCHITECT OR PRIVATE ARCHITECTS FOR 
SCHOOL CONSTRUCTION? 

2. IF STAFF ARCHITECT, DOES HE PREPARE PLANS AND SPECIFICATIONS ? FOR 
NEW WORK OR .MAINTENANCE ONLY ? OR DOES HE COORDINATE WORK OF 
PRIVATE ARCHITECTS ? 

3. IF YOU HAVE CHANGED, IN PAST 3 YEARS, FROM STAFF TO PRIVATE, OR 
VICE VERSA, GIVE REASONS BRIEFLY. 

4. WHICH METHOD IS THE MOST SATISFACTORY ? 

ANSWER COLLECT WIRE AND MORE DETAIL BY LETTER IF NECESSARY. 

AMERICAN INSTITUTE OF ARCHITECTS 
DEPARTMENT OF EDUCATION & RESEARCH 
WASHINGTON DC 



in response to numerous requests 
tor information pertaining to cur- 
rent practices of large city school 
systems in regard to employment of 
architects for school construction, 
the American Institute of Archi- 
tects, thru its Committee on School 
Buildings (May 1953), undertook a 
survey of 53 cities in the US with 
population of 200,000 or over to 
determine extent to which these 
cities use: 

• privote architects 

• staff architects in public employ 

technique: 

The American Association of School 
Administrators furnished a list of 
members of its sub-group: Superin- 
tendents of schools in citres with 
population over 200,000. This list 
included 53 US cities given in ad- 
jacent table. With minor exceptions 
near 200,000 mark they correspond 
with those given in 1953 edition of 
World Almanac, quoted from 1950 
census. Telegrams identical with 
that shown above were dispatched to 
superintendent of schools for each 
city, with exception of Washington, 
DC, whose present practice is known. 

results: 

From total o' < telegrams sent, 49 
answers wen. received & form basis 
for following tabulations. 

In analyzing & classifying results it 
was found that answers to question 
no. 1 fell into four categories indi- 
cated below rather than two groups 
outlined in the question. 



QUESTION No. 1: 

does your school system employ staff 

architect or private architects for 

school construction? 

group 1: 

18 school systems using private ar- 
chitects exclusively 

birir* iqham alobama 
Cinc ^ iti ohio 
dollas texas 
dayton ohio 
grand rapids michigan 
Houston texas 
long beach caiifornio 
iouisville kentucky 
memphis tennessee 
norfolk Virginia 
omaha nebraska 
Portland Oregon 
providence rhode island 
son antonio texas 
san francisco California 
Seattle Washington 
Worcester massachusetts 
youngstown ohio 

group 2: 

2 3 school systems using private ar- 
chitects & also having ste " ar- 
chitect (or engineer) w: >> co- 
ordinates work of private archi- 
tects &/or performs mainte- 
nance & minor repairs 

akron ohio 
atlanta georgia 
boltimore maryland 
boston mossachusetts 
buffalo new york 
detroit michigan 
denver Colorado 
fort worth texas 



53 US CITIES OVER 
200,900 POPULATION 

akron ohio 

atlanta georgia 

boltimore maryland 

birminghom olobomo 

bostor. mossachusetts 

buffalo new york 

Chicago Illinois 

Cincinnati ohio 

Cleveland ohio 

eolumbus ohio 

dollas texos 

dayton ohio 

denver Colorado 

detroit michigan 

fort worth texas 

grond rapids michigan 

Houston texos 

indianopciis indiona 

jersey city new jersey 

konsas city missouri 

long beach California 

los ongeles California 

Iouisville kentucky 

memphis tennessee 

rniami florida 

milwoukee Wisconsin 

minneopolis minnesoto 

newcrk new jersey 

new Orleans louisiana 

new york new york 

norfolk Virginia 

ooklond colifornio 

omaho nebraska 

Philadelphia Pennsylvania 

Pittsburgh Pennsylvania 

portlond Oregon 

providence rhode island 

richmond Virginia 

rochester new york 

st louis missouri 

st poul minnesoto 

son antonio texos 

son diego California 

son fron cisco colifornio 

Seattle Washington 

Syracuse new york 

toledo ohio 

tu!so Oklahoma 

wichita konsas 

Worcester mossachusetts 

youngstown ohio 

Washington dc 



1953 SURVEY 



indionopolis indiono 
konsas city missouri 
miami fiorido 
minneapolis minnesota 
newark new jersey 
new Orleans louisiona 
Oakland California 
Oklahoma city Oklahoma 
Philadelphia Pennsylvania 
richmond Virginia 
san diego California 
st poul minnesota 
toiedo ohio 
tulso Oklahoma 
wichita kanses 

group 3: 

4 school systems using private ar- 
chitects & also having staff ar- 
chitect who prepares plans for 
some projects 



Portland Oregon: 

. . until recently have employed staff ar- 
chitect who prepared pians for maintenance 
& small projects. In future plan to have all 
architectural work performed by private ar- 
chitects. Believe this method is more satis- 
factory & creates better public relations." 

Philadelphia Pennsylvania: 

". . . since 1945 has employed private archi- 
tects for school construction. Until 1937 the 
Board employed several architects for new 
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construction. /-\s vte UlU no uutiumy Uimi 
1945 our staff of architects was dropped." 

fort worth texas: 

", . . we added staff architect (for coordina- 
tion mainly) 5 years ago because we felt 
our professional staff not technically trained 
to work with private architects. However, we 
do assign responsibility for general coordina- 
tion of planning to Assistant Superintend- 
ent." 



columbus ohio 
los ongeies cal.fcrnio 
new york nsw york 
rochester new york 

group 4: 

^ school systems using staff ar- 
chitect exclusively 



st paul minnesota: 

". . . staff consulting architect hired for first 
time in 1951 ." 

new york new york: 

". . . private architects employed because our 
own staff architects could not handle volume 
of work entailed in present building pro- 
gram." 



Chicago Illinois (late reply not 
tabulated below) 

Cleveland ohio 
st louis missouri 
Syracuse new york 
Washington dc 

3 of these (chicago, Syracuse, 
Washington) use municipal ar- 
chitectural department for 
staff purposes 

ummary of question no. 1 : 
j,*J use private architects for major 
school construction (groups 1 
& 2) 

i use private & staff architects 
for major school construction 
(group 3) 



Almosf all answers indicated that 
most school systems had been op- 
erating under their present proce- 
dure for many years. 

QUESTION No. 4: 

which method is the most satisfac- 
tory? 

Answers from 49 cities indicated 
that: 

9Q school systems are satisfied 
wit): their p:cserd practices 

2 school system might wish to 
change 

*jO school systems mode no com- 
ment on this question 



C use staff architect for major 
school construction (group 4) 

QUESTION No. 2: 
if staff architect, does he prepare 
plans & specifications? for new work 
or maintenance only? or does he co- 
ordinate work of private architects? 

(answers to this question are, of 
necessity, included under question 
no. 1) 

QUESTION No. 3: 
if you have changed, in past 8 yrs, 
from staff to private or vice-versa 
give reasons 

Only 4 cities indicated change in 
procedure in past 8 yrs (post-war). 
Following excerpts from replies in- 
dicate changes: 



Several noteworthy comments cover- 
ing both points of view are excerpted 
below: 

new york new york: 

". . . will probably continue present arrange- 
ment. Private architects serve as measuring 
stick against own staff & vice-versa." 

boltimore maryland: 

". . . consider employment of private archi- 
tectural firms more satisfactory & efficient. 
Contributes advancement in design, presents 
diversity of skills & enables more rapid prog- 
ress on broad front." 

richmond Virginia: 

", . . where private architects are used we 
feel it is quite essential to have staff as- 
sistance in coordinating their work." 

miami florida: 

". . . Board of Public Instruction finds staff 
more satisfactory because of continuing 
growth & coordination & consistency of plan- 
ning." 



(ed. note: since private architects are also 
presently employed, it is not clear whether 
above refers to advisory or planning ca- 
pacity) 

kansas city missouri: 

". . , in an extensive building program I 
prefer private architects." 

minneapolis minnesota: 

". . . would be impossible to employ neces- 
sary otaff to preaare plans & specifications 
for all necessar; work & retain such staff 
for a period of time.*' 

Oklahoma city Oklahoma: 

". . . we would like to employ school archi- 
tects to do work of present engineering staff 
in making preliminary studies & evaluating 
plans & specifications of private architects." 

Syracuse new york: 

". . . cooperation with city government has 
worked out satisfactorily." 



OTHER CONSIDERATIONS 

Although data gathered covered 
cities with population of 200,000-&- 
over it is possible by making use of 
same information to compare prac- 
tices of cities of 500,000-&-over. 

cities 500,000-&-over: 

Using World Almanac 1950 census 
population figures it appears that 
there are 18 cities in 500,000-&- 
over category. Of these 18 cities 
answers were received in this survey 
from 16, & are distributed in follow- 
ing manner: 

IQ use private architects for major 
school construction (groups 1 
& 2 ) 

2 use private & staff architects 
for major school construction 
(group 3) 

A use staff architect for major 
school construction (group 4) 

CONCLUSIONS 

It is clearly evident from informa- 
tion gathered by this survey that in 
most large school systems in the US 
it is most common practice to use 
services of private architects for 
major school construction, supple- 
menting this service by employment 
of a staff architect for performance 
of maintenance & minor repair work 
or to coordinate work of private ar- 
chitects. 

john w mcleod, chairman (1953-54) 
oio committee on school buildings 
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GROUP I 

TELEGRAMS FROM CITIES EMPLOYING PRIVATE ARCHITECTS 



Pas always been policy in Omaha to employ 
private architect. 


Our school district has always employed local 
private architectural firms. 


Gur Board of Education employs private or 
chitects for school construction. 


omaha nebraska 


Seattle Washington 


youngstown ohio 


Memphis schools have always used private 
architect. 






memphis tennessee 


City of Worcester Massachusetts employs 
private architects for school system always 
has been policy. 


Gentlemen, our school system employs only 
private architects. We have never had staff 
architects. 


Dayton schools employ private architects no 
change in policy. 


dayton ohio 


Worcester Massachusetts 


norfolk Virginia 


San Antonio employs private architect to 
supervise all school construction. In effect 
for 20 or 30 years. 


Dallas schools employ private architects also 
a consulting architect who coordinates work 
of private architects. No change in last 8 
years. 


Providence schools employ private architects 
for school construction. Change occurred 
more than 8 years ago. Present method rntis- 
factory. 


san antcnio texas 


dollos texos 


providence rhode island 


1: Private architects selected from panel 
chosen by Evaluation Committee. 2: Mainte- 
nance plan not too major — city architect. 
3; Have not changed. 4; Prefer private ar- 
chitects. 


The B'ham public school have employed since 
1928 Warren, Knight & Davis architects of 
B'ham, Ala. for preparation of plans & spe- 
cifications for new work. Also plans for main- 
tenance of force accounts as necessary. 


Long Beach Board of Education has employed 
private architects for over $40 million con- 
struction projects during last 6 years. No 
change in policy pertaining to architectural 
serivec in past 8 years. Our Board favors cur- 
rent policy. No change anticipated, so pres- 
ent practice satisfactory. 


san francisco californlc 


birmingham aloboma 


long beach colifomio 


1: Our school system does not employ a 
staff architect (salaried) as such. However, 
we engage services of a private architect who 
coordinates all architectural services. Com- 
pensation is on a percentage basis: namely 
1 % . Project architects are employed on the 
basis of 5%, compensation rate being based 
on fact that supervising architect prepares 
& provides for project architects (a) basic re- 
quirements for each project, & (b) schematic 
& preliminary drawings. 2: Coordinating 
architect prepares plans & specifications for 
new work only. However, as stated above, he 
serves as coordinator of all architectural serv- 
ices. 3: We have made no marked chcnges 
in this practice for the past 8 years. 4: Our 
present method is, in our opinion, most satis- 
factory. 


The school system employs private architect 
for school construction. Until recently have 
employed staff architect who prepared plans 
for maintenance & small projects. In future 
plan to have all architectural work performed 
by private architects. Believe this method 
more satisfactory & creates better public 
relations. 

Portland Oregon 


We do not now employ a staff architect & 
never have. We employ local architects with 
some experience in school construction & 
control them with a detailed contract & a 
comprehensive architects manual. Competent 
engineers on the school staff work with the 
architec s in the preparation of specifications. 
We are well satisfied with our procedures. 

Cincinnati ohio 


Grand Rapids, Mich, answers as follows: 
1 . system does not employ staff architect but 
uses private architects for construction. 2: 
No staff architects. 3: No change in past 8 
years. 4: we use 7 architects with one desig- 
nated as coordinator. The architects pay the 
coordinator's fee. At present we have as- 
signed 14 buildings to the 7 architects. 


1: Louisville retains private architect & pri- 
vate engineer. 2: architect prepares plans & 
specifications for maintenance but not new 
work. No coordination of work of other ar- 
chitects. Engineer prepares plans & specifica- 
tions for maintenance & new work. 3: No 
policy change in recent years. 4: We have 
had same architect & same engineer more 
thon 20 years. 1 like present plan. 


fiouston texat 


grand rapids michigan 


louisville kentucky 
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GROUP II 

FROM CITIES EMPLOYING PRIVATE ARCHITECTS & STAFF COORDINATORS 



School system employs staff architect for re- 
pairs & maintenance. Employs private archi- 
tects for new construction. 


We maintain staff architectural engineering 
department, main function to prepare stand- 
ards & coordinate work of private architect 
No recent change in policy. 


Regarding telegram of May 13 we commis- 
sion private architects. Have staff engineer- 
ing uepartment under assistant superintend- 
ent for business services which coordinate 
this work. 


buffalo new york 


Oakland Californio 


denver Colorado 


San Diego city school employs one staff ar- 
chitect. Chief responsibilities plan checking, 
also design for maintenance & minor re- 
modeling jobs. All new buildings by private 
architects. No change in last 8 years. 


1; Use several firms of private architects. 
2; Employ young staff architect for coordina- 
tion & checking plans. 3. This is second year 
for staff man because of heavy building pro 
gram. 4: We like present arrangement. 


Indianapolis school system employs private 
architect school construction. Hove staff ar- 
chitect who works closely with private archi- 
tect. Have not changed plans in past 8 years. 
Feel present plan very satisfactory. 


son diego California 


wichita kansas 


iiidicnapolis Indiana 


Our school system employs staff architects 
& also private architects for school construc- 
tor.. Staff architects prepare plans ot spe- 
cifications mainly foi maintenance only but 
sometimes if job not too big for new work. 
They coordinate work of private architects. 


1. Private architects employed. 2. Staff con- 
struction engineer coordinates work with 
private architect & prepares plans & spe- 
cifications for small new work as well as 
maintenance work. 3: Building program be- 
gan in 1950. 4: We prefer our method. 


In reply to your wire: 1: BoGrd of Education 
Planmng Department prepares preliminary 
layout for private architects & private engi- 
neers. 2; Staff architect also prepares pians 
& specifications for all maintenance work. 
3: No. 4: As stated above. 


atlanta georgia 


toledo ohio 


deficit, mickigan 


1: Department of School Buildings has an ar- 
chitectural division. 2; This division prepares 
plans & specifications for minor alteration 
work. Major work let out to private archi- 
tects & Dept, cooperates. 3: No change. 4. 
Present method satisfactory. 


School retains chief engineer who is an ar- 
chitect for smaller jobs & employs private 
architects for major additions & new build- 
ings. Staff architect prepares plans & spe- 
cifications for smaller jobs. In on extensive 
building program 1 prefer private architects. 


Our school system employs private archi- 
tects for school construction. Staff architect 
prepores plans for maintenance only. Where 
private architects are used we feel it is quite 
essential to have staff assistance in co- 
ordinating the«r work. 


boston massochusetts 


kansas city missouri 


richmond virginio 


1: Staff architect. 2: Coordinates work of pri- 
vate architects on large job. Prepares plans 
& specifications on alteration work & major 
maintenance. 3: Has been staff architect. 
4: Dade County Board of Public Instruction 
finds staff more satisfactory because of con- 
tinuing growth & coordination & consK.ency 
of planring. 


Following reply is submittea to your tele- 
gram of May 13, 1953 Paragraph 1: Private 
architect for new construction & for major 
alterations. 2: Business superintendent co- 
ordinates work of private architect, staff ar- 
hitect prepares plans for small alterations. 
3: No. 4: No comment. 


1: Akron has a staff architect & also uses 
outsidr architectural services for school con- 
struction. 2: Staff architect prepares plans 
for maintenance & small builo..ig changes. 
He does have responsibility of coordinating 
work of private architects. 3: We have made 
no changes in our architectural service for at 
least 15 years. 


miami fforida 


nework new jersey 


ekron ohio 


1: Our school district employs an architect 
on port time basis. 2: His chief assignment 
is to coordinate .work of private architects 
on new projects. He is available tor plans & 
specifications on additions or modernization 
which is done by our ovn maintenance de- 
partment. 3: Present plan has been in effect 
for the past several years. 4: No action. 


The School District of Philadelphia since 
1945 has employed private architects for 
school construction. A staff architect pre- 
pares plans & specifications for maintenance 
work. Until 1937 the Board employed several 
architects for new construction. As we did 
no building until 1945 our staff or archi- 
tects were dropped. Use of private architects 
has been satisfactory. 


1: W* employ a staff architect for liaison 
between educational staff & private archi- 
tects & contractors. 2: Staff architect pro- 
vides plans & specifications for minor re- 
habilitation work. Major rehabilitation & 
new buildings done by private architects. 3: 
Staff ‘consulting architect v li red for first time 
in St. Paul in 1951. 4: Present system has 
been very satisfactory & is popular with staff 
& local Chapters AIA. 


tufso Oklahoma 


Philadelphia Pennsylvania 


st poul minnesota 



GROUP H (continued below) GROUP III 



GROUP IV 



In response to your telegram Division of 
School Facilities, Department of education, 
Baltimore, does not employ staff architect for 
capital improvement school construction. 
Staff architect maintained only for develop- 
ment internal changes & modifications exist- 
ing buildings. Facilities Division staff of ar- 
chitects & engineers coordinate work of pri- 
vate architects & attend progress meetings 
during construction. Currently working with 
21 different firms of architects. Policy re- 
garding employment private architects for 
new building plans has not changed past two 
decades or more. Consider employment of 
private architectural firms most satisfactory 
& efficient. Contributes advancement in de- 
sign, presents diversity of skills & enables 
more rapid progress on broad front. 


school systems employing private & 
staff architects 

(see below) 

1 


school systems employing staff ar- 
chitects exclusively 

(see below) 


Responding to your telegram os follows: 1: 
Both. 2: Both. 3: No change in past 8 years. 
4: Combination of both for city as large as 
Los Angeles. 


uses staff architect exclusively 


baltimore maryland 


ios angeles California 


Washington dc 


Answering your questions: 1: We employ 
both staff architect & private architects. 2: 
Staff architect prepares plans & specifica- 
tions far new work only in exceptional cases. 
Usually for maintenance work only. His main 
responsibility is coordination of work of pri- 
vate architects. 3: We added staff architect 
5 years ago becv^st v*c felt our professional 
staff not technically trained to work with 
private architects, however, we do assign 
responsibility for general cordination of plan- 
ning to assistant superintendent. 4: Our pres- 
ent system is most satisfactory. 


Answering telegram concerning architectural 
services. 1. We employ staff architect. 2. 
He prepares plana & specifications for new 
work & maintenance, also coordinates work 
of private architects. 3. Architect no longer 
manages maintenance. 4. We believe our 
method is satisfactory. Letter follows. 


Syracuse school system is fiscally dependent 
city engineering department provides archi- 
tect & constructs school building. No change 
has been made in iecent years. Cooperation 
with city government has worked satisfactory. 


fort worth texos 


columbus ohio 


Syracuse new york 


Minneapolis public school system employs 
private architects for school construction but 
has one architect on school staff who co- 
ordinates work of private architects. No 
change in past 8 years from present prac- 
tice. With present building program, would 
be impossible to employ necessary staff to 
prepare plans & specifications for all neces- 
sary work & retain such staff for a period 
of time. School architect hos 3 draftsmen 
& prepares plans & specifications for part of 
maintenance work. Present plan is satisfac- 
tory. 


Answer your telegram May 13th categor- 
ically. 1: Employs both stuff architect & 
private architects. 2: Staff architect prepares 
plans for some projects & for all maintenance 
& coordinates work with private architects 
on remaining projects. 3. Have had staff 
architect since 1921. 4: Hold our arrange- 
ment to be very satisfactory. 


1: Employs staff architect. 2: Prepares plans 
& specifications for new & maintenance 
work. Does not coordinate work of private 
architects. 3: No change. 4: Since there hc*s 
been no change, we have no basis for com- 
parison. 


minneapolis minnesota 


rochester new york 


$t (outs missouri 


1: Oklahoma City schools employ private 
architect for school construction. 2: School 
engineering staff makes preliminary studies 
& evaluates plans & specifications. Minor 
maintenance work is planned by engineering 
staff & performed by school maintenance 
forces. Ma/or maintenance work is planned 
by private architect & placed on contract. 3. 
No changes in past 8 years excep, expansion 
of engineering staff. 4. We would like to 
employ school architects to do work of pres- 
ent engineering staff in making preliminary 
studies/& evaluating plans & specifications 
of private architects. 


1: System employe combination staff archi- 
tect. 2: Staff architect prepares plans & spe- 
cifications for new work & for modernization 
project. Also coordina.es work of private 
architects. 3: Private architects employed 
because our own staff architect could not 
handle volume of work entailed in present 
building progrum. 4. Will probably continue 
present orrangement. Private architects serve 
as measuring, stick against own staff & vice 
versa. More detailed reply will follow in 
letter. 


1: Cleveland Board of Education employs 
stoff architect. 2: Stuff architect prepares 
plans for new work & Maintenance. 3: This 
procedure in effect since 1938. 4: Staff ar- 
chitect most satisfactory. More detailed in- 
formation py letter. 


oklahomo city Oklahoma 


new york new york 


Cleveland ohio 



SCHOOL PLANT PROGRAMMING 



by Charles R. Colbert, AIA 

Creative thought necessary in archi- 
tectural programming is as great as 
in architectural design — actually 
we are talking about same thing! 
Creativity is result of method of ap- 
proach & capacity for work. All 
thoughtfully conceived buildings 
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chitecture are result of careful pro- 
gression of design analyses. The 
architectural program is an integral 
part of this creative process. 

Following simple procedure will clar- 
ify our thinking: 

• justify the whole (even though society that 
supports it be illogical!) 

• justify the port 

• reconcile part to whole 

source of pregrams: 

Writing of an architectural pro- 
gram is based upon same principles 
& requires same verve as process re- 
sulting in creative design of which 
it is part. A cold listing of contents 
& dimensions of facilities to be 
housed is not a program. Neither 
is the philosophical hog-wash of edu- 
cational generalities which ignore 
economics & facts of 20th century. 

An architectural program for a 
school has as its ultimate purpose 
creation of environment for learn- 
ing & teaching for many years in 
future. Anticipation & extrapola- 
tion of valid architectural & educa- 
tional concepts & principles must be 
placed in competent hands. Fiction 
of letting "staff" fix criteria of de- 
sign is wholly unworkable. Limited 
& biased experiences, distorted per- 
sonal values & obsolete attitudes in- 
validate the concept. Except to pla- 
cate militant staff members & serve 
as frosting for public opinion the 
role of acceptance of teacher recom- 
mendations is anarchy. While min- 
ute personal understanding of their 
needs is imperative, it must be 
agreed that our school buildings out- 
live our teachers by generations. 
Our structures must be designed to 
house unborn children of yet unedu- 
cated parents who will receive edu- 
cational training not yet determined! 

Far too common practice of using 
assistant superintendent in charge 



of planning & construction as a step- 
ping-stone to the superintendency 
brings about vacillation & petty in- 
ternal politics only equaled by board 
appointments of architectural job- 
bers & brokers. Common profes- 
sional goal of creative & contributive 
educational buildings is seldom pos- 
sible thru compromise & transient 
responsibility. 

Educator, architect, or team ap- 
pointed to develop school plant ar- 
chitectural program should be se- 
lected on basis of ability for creative 
& cooperative endeavor. If their 
efforts cannot be confluent, fric- 
tions & frustrations of cross-authority 
& dual responsibility will negate 
large expenditures. 

Program should assume mutual faith 
& respect between architects & 
school authorities. Too often archi- 
tectural program is considered a 
legal document for holding both 
parties in line. It should be used as 
a tool of understanding whereby all 
parties to endeavor may pool collec- 
tive knowledge for common purpose. 

Educators who pose as building ex- 
perts & architects who pose as edu- 
cational specialists should be looked 
upon, with equal question. While 
both parties must work for better 
understanding of each other's prob- 
lems & feel free to suggest & recom- 
mend, fundamental authority based 
upon experience & training certainly 
should be accepted. 

program studies: 

You must by now be wondering just 
who should write architectural pro- 
grams. In my opinion prime re- 
sponsibility should be that of one 
person. Selection of that person is 
dependent upon location & type of 
particular structure, organization of 
system & size of over-all building 
program. 

If construction is limited to one 
building, I believe architect should 
write program as his first submis- 
sion to his client. A meet'ng of 
minds between architect & client is 
essential at earliest possible time, & 
program can serve as an instrument 
to correct misconceptions between 
architect & school official in initial 



phases. There is no better imple- 
ment for understanding than a com- 
plete word picture of proposed struc- 
ture & its reason for being. Prepara- 
tion of complete program without 
question is an economy for both 
parties &, when approved, estab- 
lishes sound basis for operation. 

Architectural program for an indi- 
vidual school must be founded on 
preceding studies. Social analysis 
of community's needs & objectives, 
inventory of its financial assets, & 
finally an educational program are 
basic design factors of outstanding 
educational plants. 

Planning is the process of relating 
these studies to time & specific 
action. A pian implies analysis of 
existing conditions, anticipation ot 
future change, & establishment ot 
logical methods for control of these 
conditions. From this it is evident 
that systemwide planning should 
precede school plant program. 

A major function of architectural 
program is to relate individual struc- 
tures to whole. A system is made up 
of related parts. Full understand- 
ing of philosophy & objectives under- 
lying whole system is necessary in 
creative design of individual struc- 
tures. 

In building programs consisting of 
several schools, it is natural that 
basic poiicies are affected. There- 
fore, I believe that creation by school 
board of a temporary planning & 
programming office directly respon- 
sible to board is necessary & justi- 
fiable. The many studies & inven- 
tories precedent to architectural 
program may be made & evaluated 
by this office. These studies should 
establish: 

• community objectives after an inventory 
of community assets — includes contribu- 
tions by political leadership civic groups, 
sociologists, financicl analysts 

• desirable educational philosophies & ad- 
ministrative arrangements to carry them 
ou t — this study is responsibility of board, 
superintendent of education & his staff 

• systemwide architectural concepts thru 
study f physical practicality — responsi- 
bility of supervising architect & city 
planne? 



• administrative procedures for expediti- 
ously carrying out building program — 
by supervising architect & business man- 
ager & must include reconciling of indi- 
vidual building budgets with community's 
over-all school plant needs 

® individual architectural programs 

In this case architectural program 
may be written either by system's 
supervising architect, their architec- 
tural consultant for entire program, 
or by individual architects selected 
for separate buildings. If last 
method is used (& in my opinion it is 
superior except in largest school sys- 
tems), sections dealing with stand- 
ardized units & procedures must be 
furnished. 

definitions: 

In usual school system architect 
should serve as administrative ex- 
tension of superintendent of schools. 
In this relationship it is important 
that his duties & responsibilities be 
defined. To assure full coordina- 
tion & complete harmony between 
school officials & architect, following 
procedures & responsibilities should 
be carefully set forth in architec- 
tural program: 

• scope of architectural services 

• services available front architect & from 
school system 

• required date of building completion 

e legal limitations of school board 

e method of submitting a reasonable con- 
tent of preliminary drawings 

• method of supervising construction & 
approving change crders 

• requirements for payments 

• procedures for appealing decisions & 
reconciling differences of opinion 

• handling of news-releases 

« methods of selecting equipment & furni- 
ture 

• procedures for putting plant into opera- 
tion 

trilateral balance: 

Architectural program must also 
concern itself with cold implications 
of cost. Relationship of educator & 
architect is nowhere closer or more 
involved than in preparation of 
building budget. There is said to be 
trilateral balance between size, cost 
& quality of construction. Either 



the architect or educator may con- 
trol 2 of these neither can control 

all 3. This extremely simple con- 
cept is seldom recognized. Far too 
often, relation between architect & 
educator is set in an environment of 
common mistrust & skepticism: edu- 
cator establishes commandment of 
a 22'-9" room-width & architect 
hides his art work in masonry speci- 
fications. 

In addit'on to balance of area, 
budget & finish, there is also a re- 
lationship between capital expendi- 
tures & maintenance cost — & these 
are transferable. Question of build- 
ing permanence is not only func- 
tional but financial. We can build 
pyramids of stone or canvas (& house 
same amount of space). Only theo- 
retical differential is maintenance 
cost. We have a choice of concen- 
trating human effort in cutting stone 
or spreading it over a longer period 
in lesser quantity by constructing 
tents. This example by exaggeration 
is applicable to our school building. 
If we are to design & program wisely, 
we must determine life span of our 
schools & tolerable operating budgets 
& maintenance costs. 

Budget & contents of buildings are 
prerogatives of educator while ar- 
rangement & finish are natural & 
necessary functions of architect. For 
outstanding structures it is of course 

PROGRAM GENESIS 



necessary that entire relationship be 
one of collaboration, but this funda- 
mental division of prime authority is 
essential & should be recognized at 
outset. 

standardization: 

Most architects & many educators 
unfortunately have grown to believe 
that standardization implies stock 
plans & repetitive construction of 
identical structures. This concept 
is highly erroneous & is vulnerable 
to valia argument that neighbor- 
hoods have needs peculiar to them- 
selves. Second greatest of false econ- 
omies would be to attempt to fit an 
army into a uniform of one size. 
Greatest false economy would be to 
let each man design & fit his own 
dress to his peculiar pleasure. 

Relation of school to school system 
is similar to individual & army — 
taxi cab & cab fleet. Can you im- 
agine a cab fleet ranging from Cadil- 
lac Fleetwoods to Crosley Roadsters? 
Maintenance, inventory surpluses, 
administrative costs & operating pro- 
cedures would make idea ridiculous 
— yet our school systems, for lack 
of systemwide planning & coordi- 
nated programming, are in midst of 
such an expansion program. 

As an architect you need not fear 
that I recommend prototype schools 



• conceptual or dream period: 

cosmos to specific geographic point 
time to social conditions 
custom to technics surrounding it 
economics to living standards 
purpose to means 

• research on what has already been done & WHY: 

analytical criticism 

extracting good, not condemning bad 

e study of economy of means & contents: 

operating windows vs power ventilation 
iand cost vs structural system 
education finances 
toilets vs classrooms 
environment vs cubage 

• factual statement of immediate needs: 

the program 
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or pernicious stock plans. They are 
another great evil, i do recom- 
mend standardization of parts in 
some cases & of procedures just as 
we accept modular coordination. I 
am also convinced that proper 
school plant standardization starts 
in highest political & administrative 
echelons. 

There are 4 levels of standardization 
which if adopted would allow all 
reasonable range to architectural & 
educational creativity & yet assure 
great economic savings of operating 
& capital expenditure budgets: 

• reasonable standardization of political ob- 
jective, educational method & sociological 
thought at policy-making level: 

fiscal matters 
personnel assignment 
attendance districting 
social responsibility can be standardized 
without freezing future progress 

relationship of health clinics 
libraries 
playgrounds & 
other facilities 

should be fixed between 

municipality 
school system 
health departments 

School uses at night add greatly to cost of 
building. Certainly we may not continue 
to expand community responsibility of 
education without revision of tax struc- 
ture. 

+ standardization of architectural concepts 
at philosophical level: 

steel vs concrete 

modular coordination 

organic 

regional 

rational 

a standardization of administrative me- 
chanics: 

reporting systems 

operational procedures (incinerator, cus- 
todians, etc) 
class sizes 

student-teacher ratios 

e standardization of services, supplies & 
replacements: 

maintenance of parts inventories 
service mechanics 
purchasing procedures 

Standardization within prescribed & 
flexible limits is mandatory for max- 
imum economy & long productive 
life. Form & extent of standards is 
relative to size & other factors pecu- 
liar to each community. In a sys- 
tem of 100 school buildings prin- 
ciples of standardization for 5 or 
6 new schools may not be excessive 
while in a system of 10 related 
structures 2 could be unreasonable. 



codes: 

Most municipal & state building 
codes are obsolete before they be- 
come effective. This is usually be- 
cause codes deal with specifics 
rather tf* in principles. It is argued 
that specifics are due to necessity 
of legal administration & usual cali- 
ber of public officials. It does not 
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lating codes & difficulty of revising 
them. 

Municipal & school officials should 
assist in constantly reviewing build- 
ing codes affecting their structures. 
Thru architectural program, need for 
change can be justified & unreason- 
able requirements altered by fact & 
reason. 

Millions of dollars are wasted each 
year on school buildings because of 
adherence to obsolete & ill-advised 
building codes. I will cite two ex- 
amples: 

• in New Orleans we are required by the 
Sewerage & Water Board to furnish 1 
tcilet/20 pupils. ( am sure th^ this ratio 
of 125% more toilets than required by 
New York will not help the South to rise 
again! 

• in Kansas ceiling ht must be Vi room 
width (?) 

As it is natural to reevaluate educa- 
tional standards & operating proce- 
dures during programming of o new 
building, so it is reasonable to re- 
evaluate standards of construction. 

First principles rather than dog- 
matic rules are basis of outstanding 
educational systems as well as build- 
ings. Peculiar position-politic of 
chief school administrator makes 
him fearful of changes & therefore 
of ideas. Often economic justifica- 
tion is not enough to overcome this 
factor. In New Orleans for instance 
we found that gang showers for girls 
would reduce renovation cost of high 
schools by $15,000-$20,000. Price 
of modesty here alone has been at 
least $100,000 in last few years. 
Public mores resting on a false sense 
of Victorian modesty are as slow to 
change as cycle of learning, but in 
interest of better education we 
should overcome Tears of architects 
for educators, educators of boards, 
boards of parents, parents of chil- 
dren & children of teachers. 



In the foregoing I hope I have had 
some success *n raising question in 
your minds of validity of several 
generally accepted school plant 
planning concepts — which I like to 
refer to as "architectural myths." 
American College Dictionary defines 
myth as "collective belief built up 
in response to wishes of group in- 
stead of analysis of what it pertains 
to." Those collective beliefs of ar- 
chitects which I would particularly 
like to discount are following: 

• that an architectural program is limited 
to definitive listing of finite truths & is 
natural consequence of architectural con- 
tract — it is rather implement for 
achieving greoter harmony between 
client & architect & must exert creative 
force in rea!izati< n of better buildings 

• that programming & planning are same 
thing — actually architectural program 
must follow & build upon systemwide 
plans for economic & social development 
(including population distribution), educa- 
tional objective & reasonable standardiza- 
tion 

• that systemwide standardization is ex- 
pensive, impractical & stultifying — in 
reality standardization occurs at several 
levels & is essential to reasonable & eco- 
nomical operation 

• that educational specialists should write 
architectural programs 

• that everyone in school system should bo 
consulted in determining building re- 
quirements & contents 

0 that school boards should select architects 
— prefer that superintendent do so) 

Schools are institutions for inculcat- 
ing ideas & ideals. How then can 
we reconcile far too common, trite, 
archaically conservative, odorous 
boxes that we call schools? 

1 am convinced that preparation of 
architectural program is integral 
parr of creative design process, that 
it is instrumental in development of 
major economies, that it expedites 
work of aU concerned & that it as- 
sures harmony between collaborat- 
ing parties. 

Bilateral lighting, single-loaded cor- 
ridors, adequate play yards, raised 
classrooms, & entire administrative 
concept of autonomous classroom 
have come thru public understand- 
ing & studied, rational research ap- 
proach. The architectural program 
is inevitably dedicated to justifying 
better public understanding of 
school needs. 



* member AlA CommitUe on School Buildings 
this paper condensed from presentation at AlA 
Gulf States Regional Conference, September JP5* 
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EDUCATIONAL SPECIFICATIONS 

by Russell E Wilson * (abridged by permission from series of articles in Notion's Schools) 



EACH new school plant should be 
built three times. First "build- 



mg” is by educators, in form of writ- 
ten educational specifications which 
describe educational program — 
second is by architect, in form of 
architectural specifications & work- 
ing drawings which interpret educa- 
tional programs needs, & third is by 
skilled craftsmen, in form of com- 
pleted building constructed accord- 
ing to instructions of architect. 



Greatest waste in school construc- 
tion in recent years results from 
lack of sufficient attention to first 
step — educational planning. Even 
where educational planning is con- 
sidered important, it is not usually 
carried to point of preparing de- 
tailed description of educational 
program to be housed. 

This description is often called the 
educational specifications. They in- 
clude detailed description of groups 
of pupils to be housed — kinds of 
educational activities to be carried 
on in each separate room, & kinds & 
amounts of equipment, supplies & 
furniture to be installed or stored in 
each part of building, including con- 
sideration of future expansion. 

To date, greatest efforts by educa- 
tors to obtain economies in construc- 
tion have been thru their architects. 
Efforts of educators & architects to 
produce modern, functional, clean, 
simple structures have produced 
major economies apparent to any- 

* Former Assistant to 'he Superintendent & 
Director of School Building Planning, Pub - 
lie Schools , Dearborn , Michigan . 



one who makes even superficial 
comparison of school buildings con- 
structed in the 20s with those 
erected since world war II. While 
economies have been substantial, 
they have been essentially face lift- 
ing or cleaning-up & simplification 
of building materials & methods. 

Gothic towers & Roman columns are 
now considered expensive & un- 
necessary. We can list such physical 
improvements as better lighting, 
controlled thermal environment, 
effective use of color & new deco- 
rating schemes. Much of this good 
work is due to initiative & imagina- 
tion of school architects. 

While school architects will con- 
tinue to make further economies in 
school building construction, it 
seems likely that they have already 
made their greatest contribution by 
changing from ornate, historical 
structures to modern, functional ar- 
chitecture with more space per dol- 
lar expended. Next major improve- 
ment (& resultant economy) in 
school buildings lies with educator 
& amount & kind of educational 
planning he does for each school. 



A few years ago there was great 
objection among architects to build- 
ing new schools from prewar blue- 
prints. Now educators are begin- 
ning to think about a similar prob- 
lem — mistake of building new 
schools to house prewar educational 
programs. 



We are recognizing that greatest 
waste in school building construc- 
tion in 1954-55 was brought about 
because many educators failed to 
give architects a well-thought-out 
description of their educational pro- 
gram. In fact, many school archi- 
tects report that they were not given 
a written description of any school 
program, old or new. Only informa- 
tion they obtained from school 
officials before they started to work 
were two small bits: approx number 
of children to be housed & approx 
amount of money available. 



This lack of information results in 
buildings that do not fit today's best 
educational concepts. For example, 
1000s of high school auditoriums 
continue to be built from plans de- 
veloped many years ago to accom- 
modate orators of William Jennings 
Bryan era. These auditoriums are 
complete with stage & all trappings 
& paraphernalia of legitimate stages 
of two decades ago. 

Whether a large spectator type of 
auditorium is desirable in a high 
school depends upon wishes of local 
community leaders & educators. 
However, since an auditorium of 
this type represents a major por- 
tion of cost of a high school building 
& since it probably is most unused 
area v/ithin the building, it is de- 
sirable to reexamine basic educa- 
tional concepts behind such a unit. 



Certainly, modern arts of communi- 
cation — radio, public address sys- 
tems, television, filmstrips & motion 
pictures — have caused the passing 
of great orators. Modern techniques 
of stage scenery & lighting have out- 
moded tremendous backstage areas 
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ters. Modern audio-visual tech- 
niques & equipment have pervaded 
up-to-date daily classroom instruc- 
tion. 

Other concepts have emerged, such 
as effectiveness of group work as 
compared to old lecture-audience 
situation & direct participation in 
physical & mentai recreation rather 
than crowds of spectators observing 
a few star performers. These con- 
cepts raise grave doubts about con- 
structing an auditorium — a most 



prominent & perhaps expensive part 
of high school building — fre- 
quently, however, determined upon 
for community uses rather than edu- 
cational. Another case requiring 
new diagnosis is the school library. 

In past, & unfortunately many times 
in present, school libraries appeared 
to be cathedrals for learning but, in 
reality, were mausoleums for books. 
Trappings & decorum characteristic 
of high school libraries would glad- 
den heart of a funeral director. To 
many this is complete antithesis of 
library's purpose, for books are 
made to awaken minds of children 
& to let imagination take flight. 

Auditorium & library are only two 
examples of rethinking that must go 



on, & is going on, before a building 
can be designed to fit the educa- 
tional program. 

no trespassing on architect: 

Much so-called educational plan- 
ning contributed by educators in 
postwar building period is invasion 
of proper planning field of archi- 
tects. Without recognizing that they 
are trespassing, school officials tell 
architect that they would like to 
have bricks used here, tile used 
there, rooms of particular size for 
this common situation, a certain 
number of prescribed stories, & a 
specific brand of heating or venti- 
lating system. In extreme instances, 
even blueprints have been prepared 
by educators & solemnly handed to 
architects. 



Educational spatial relationships for a K-3 primary school 
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While playing architect, educators 
often overlook their real role in 
building schools — that is, to give 
architect best description possible of 
how building will be used & charac- 
teristics of users, (ed: suggested 
space requirements for some special 
educational uses may be helpful — 
others may be governed by codes). 



This lack of proper communication 
between architects & educators has 
been a major cause for construction 
of many educationally unsound & 
financially un-economical buildings. 
In history of school building plan- 
ning, there is no long-established 
tradition & practice for educators to 
tell with fairness & specificity their 
educational desires. Now, it is be- 
lieved that by adopting medium of 
educational specifications, educa- 
tors can be placed in direct com- 
munication with school architects. 

saves time & money: 

By having at his disposal a clear 
statement of a desired educational 
program which has official approval 
of a board of education, an archi- 
tect can then proceed to his plan- 
ning directly. In many cases, this 
will eliminate a long & trytng period 
in which architect presents prelimi- 
nary plans over & over again *o 
school officials & board of educa- 
tion. 



Since most educators & architects 
have never actually prepared or seen 
a set of educational specifications, 
these specifications can best be des- 
cried by comparing them to archi- 
tectural specifications. Both are 
necessary for a well-planned, well- 



built school building. Architectural 
specifications describe a school 
building in terms of physical ma- 
terials, dimension & shapes. In many 
instances they describe precisely 
even processes to be used in con- 
struction. 

Educational specifications describe 
educational program in terms of 
processes & activities to be carried 
on by various groups that use build- 
ing. More precisely, while architec- 
tural specifications describe physi- 
cal materials & measurements for 
schoolrooms, educational specifica- 
tions describe people & what they 
will do within classrooms. 



facilities listed: 

For example, while architectural 
specifications might say that a par- 
ticular classroom is to have walls of 
masonry & floor covering of asphalt 
tile & is to be 30' long & 26' wide, 
educational specifications intended 
to describe same situation might 
say: 

This room is to be used by various 
groups of pupils, with max number 
of 30. Pupils will occupy room thru- 
out normal school day & will engage 
in reading, individual seat work, in- 
formal games & dramatics. They 
will use items listed. (Here is given 
specific number of chairs, tables & 
desks, listed by size & shape). Fur- 
ther, in carrying out various activi- 
ties, pupils will need to have avail- 
able within this space hot & cold 
running water, electrical outlets & 
other conveniences to be named. In 
order to execute program efficiently, 
there should be available to pupils 
& stored within this space various 



items of movable instructional 
equipment, including record player, 
stated amounts of paper, books, 
paint & like. 

Architectural specifications norm- 
ally start out with statement of gene- 
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tional specifications should begin 
with statement of general philoso- 
phy of educational program. As 
next step, architectural specifica- 
tions describe various standards of 
workmanship & various processes to 
be used in construction. This offers 
direct parallel to description of 
methods & educational goals that 
should appear in educational speci- 
fications. Then, as third step, ar- 
chitectural specifications frequently 
become specific & list in great de- 
tail all special materials & all special 
building techniques to be used in a 
particular part of the building. 



Again, there is a parallel — educa- 
tional specifications should list 
teaching materials & room equip- 
ment room by room. 



Essential differences between educa- 
tional specifications & architectural 
specifications are that educational 
specifications are written descrip- 
tion of an environment in which an 
educational system is to operate & 
architectural specifications are writ- 
ten description of how a plant is to 
be constructed, to operate & to look. 

For ins. educators, in describ- 
ing surroundings they consider de- 
sire ve for students, would say that 
they believe classroom should have 
homelike atmosphere, which will 
create in student a feeling of well- 
being & mental poise & which will 
stimulate him to mental activity. 



Educator might even go further & 
say that classroom should procuce 
maximum of physical comfort, such 
as might be achieved by good ven- 
tilation, good lighting & comfortable 
chairs & tables. 

This understanding reserves for ar- 
chitect the responsibility for desig- 
nating kind & source of light, colors 
in classrooms, & type of heating & 
ventilating system. 



a different vocabulary: 

Architect, in turn, after considering 
educational specifications, should 
be free to use an entirely different 
vocabulary. His description of same 
classroom might say that to produce 
conditions desired by educators in 
this classroom the room should be 
X' long & X' wide, with ceiling 
height of X'X" — wall surfaces 
should be of this specific building 
material & that specific building ma- 
terial — & wall colors should be as 
indicated on his color chart, & room 
trimmings, such as doors, windows, 
wainscots & curtains, should be of 
particular design, color & texture, as 
specified. Further, to create kind of 
physical conditions appropriate to 
carrying on educational activities 
prescribed by educator, a particular 
kind of lighting, heating & ventilat- 
ing system is required. 

If educators responsible fo'r planning 
of school buildings can develop bet- 
ter methods of communicating their 
thoughts on educational programs 
to school architects, there seem to 
be real possibilities of accomplishing 
great gains in educational efficiency 
of future school buildinys. In recent 
years a sufficient number of educa- 
tors have prepared educational spe- 
cifications for new buildings so thar 
some significant recommendations 
can be made now, based on their 
experience. 



Recommended Content for Educational Specifications 

General Considerations 

BRIEF DESCRIPTION OF EDUCATIONAL PLAN 
Program considerations 
General statement of philosophy 
General characteristics of the community 
General characteristics of the student body 
General characteristics of the curriculum 
General relationships cf this school to the school system 

Administrative considerations 
Description of attendance area 

Description of grades and groups to be accommodated 
Anticipated enrollments by (1) grades, (2) years, and (3) courses 
Personnel requirements 

BRIEF DESCRIPTION OF PHYSICAL PLAN 
General character of the building 
Architectural style 
General type of construction 
General atmosphere to be created by the building 
Major sections or units of the building 
Preferred number of stories 

General facilities required in the building: instructional, noninstructioual and 
community use areas 

General characteristics of the site: location, size and dimensions, physical 
description (topography, soil, and so forth), and available public utilities 

Detailed Statements of Desired Spaces and Educational Program 

INSTRUCTIONAL SPACES 

Required numbers and kinds of rooms 

Descriptions of the program, functions and facilities for each room 
Sizes and kinds of groups to be accommodated 
Teaching methods 
Types of class activities 
Location and relationship to other facilities 
Physical arrangements and features 

Descriptions and lists of the equipment, furniture and materials 

NONINSTRUCTIONAL SPACES 
Required numbers and kinds of rooms 
Descriptions of the functions and facilities for each room 
Sizes and kinds of groups to be accommodated 
Types of activities to be provided for 
Location and relationship to other facilities 
Physical arrangements and features 

Descriptions and lists of ehe equipment, furniture and materials 

Detailed Statements of Desired Site Arrangements and Development 

INSTRUCTION AND RECREATION FACILITIES: outdoor class areas, free 
play areas, organized game areas, and equipment requirements 

ARRAi IGEMENTS FOR SERVICE FACILITIES AND BEAUTIFICATIONS: 
landscaping requirements, service drives, parking requirements, sidewalks and 
approaches, and pupil transportation requirements 

Detailed Statements Regarding Physical Details of Building 

STRUCTURAL DETAILS: lighting, acoustical, hardware and lock systems, floor, 
and wall surface 

MECHANICAL SYSTEMS: ventilation, plumbing and heating 
UTILITY SERVICES: electrical power systems, fire alarm systems, gas service, 
sewage systems, communication systems, clock and program systems, and 
water supply 

Detailed Statements Regarding Financial Plan for Project 

FUND RAISING PROGRAM 
ALLOCATIONS OF MONIES 

Professional fees and services Furniture, equipment, and materials 

Site acquisition and development Construction contracts 
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planning content for educational 
specifications 

Use of improved education plan- 
ning procedures will affect external 
& internal appearance of future 
buildings mors than has the archi- 
tectural revolution in school building 
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describing in detail a desired edu- 
cation program & as bulky as a 
padded master's thesis, have been 
painstakingly prepared by educa- 
tors across the nation — Scarsdale, 
NY — Plainfield, NJ — Dearborn, 
Mich — Janesville, Wis — Grand 
Island, Neb — & San Mateo, Calif. 

More educationally-efficient schools 
resulting from efforts of educators 
in these & other school districts de- 
serve consideration of all educators 
concerned with school building plan- 
ning. 

School districts that have enthusias- 
tically reported on use of educa- 
tional specifications cause predic- 
tion that practice of preparing them 
for each new school building will be- 
come as common in future as pres- 
ent practice of preparing general 
school building surveys. 

Materials & information in a set of 
educational specifications constitute 
a substantial document comparable 
in size & form to general architec- 
tural specifications. In actual prac- 
tice, information included by vari- 
ous school districts to date has taken 
many forms Much information can 
be presented as straightforward 
written corr.posiiion. Statements of 
philosophy & descriptions of various 
teaching situations & teaching meth- 
ods adapt to this form. Enrollment 
statistics can be presented in tabu- 
lar form or in charts & graphs. Other 
information, such as required or de- 
sired spatial relationships between 
various instructional units, can be 
shown diagrammaticaliy. 

Style of writing is important. Major 
task for planning committee is to 
present a word picture of projected 
school program. These words should 
describe such things as: 

• various aspscts of classroom activities 
& procedures — kinds & frequencies 

• groups — sixes & time schedules 

• materials, such as books, supplies, equip- 
ment & furniture — kinds & amounts 



To be of most value, educational 
specifications should be written so 
that they can be read & compre- 
hended by noneducational or non- 
professional groups such as might be 
found in various community organ- 
izations & by architects & their staff 
members. 

Considerations affecting style 
should be vocabulary readily com- 
prehended by laymen & architects 
& descriptions of educational pro- 
gram that will allow architect free- 
dom to use his creative design 
ability. As educators approach task 
of preparing a set of educational 
specifications they should be pri- 
marily & professionally educators. 
They are not expected to be master 
plumbers, draftsmen or brick ma- 
sons, &, definitely not architects. 

Recommended contents for educa- 
tional specifications can be sum- 
marized in three major areas: 

• philosophy & curriculum 

• administration organization 

• noninstructiona! service requirements 

Development of these 3 major areas 
can be approached in a variety of 
ways. Fo- example, a recent school 
planning guide issued by the state 
of Michigan listed 25 leading ques- 
tions for a local school building 
planning group to answer. This list 
includes such questions as how will 
groups using building be. organized? 
What curriculums or programs will 
be housed? What special activities 
will require specially designed facili- 
ties? 

Another approach to educational 
specifications is illustrated — a rec- 
ommended contents outline derived 
from study of educational specifica- 
tions prepared by local school offi- 
cials & from review of various recom- 
mendations made by school plant 
authorities 



Even in such a listing as this one 
effect is to place undue emphasis on 
many mechanical & architectural 
aspects of building. Description of 
educational program & how it is in- 
tended to operate are most impor- 
tant. These considerations should 
make up major bulk of information 
included in a set of educational 
specifications. They should not be 
overshadowed by descriptions of how 
building is to be constructed & to 
look, for this is architect's province. 

This new vehicle for educators to 
use in communicating educational 
information will help to make sub- 
mission of educational information 
to architects a normal procedure in 
school building planning. There is 
no excuse now for submission of 
educational data to school archi- 
tects to be left to accident or to 
whims of a particular educator. In- 
stead, as a regular procedure, edu- 
cators under all circumstances of 
building a new project should sub- 
mit, as a matter of course & as a 
matter of record, a good, lengthy 
statement of their educational pro- 
gram in form of educational specifi- 
cations to architect assigned to proj- 
ect. Conversely, architects should 
expect such statements to be readily 
available from their educational 
clients. 

Benefits from preparing educational 
specifications, as reported by educa- 
tors who have had experience with 
this school building planning tech- 
nique. are of 3 kinds: 

• benefits to school system in improving 
its regular activities, such as curriculum 
development 

• benefits of direct value in planning a 
specific new school, such as forecasting 
precise personnel requirements 

• benefits in facilitating work of school 
architect, such as providing tangible 
basis for estimating cost of proposed 
project 
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procedures for preparing educa- 
tional specifications: 

Procedures for preparing a set of 
educational specifications become a 
framework for discovering wishes & 
needs of teachers, pupils & others 
who use building. 

These procedures are different from 
traditional school planning techni- 
ques. Effect on proposed school, as 
well as school district & community, 
is almost as important as final doc- 
ument — primarily because of staff 
& community participation. 

Analysis of techniques & procedures 
used by more than 60 school dis- 
tricts that have prepared educa- 
tional specifications resulted in fol- 
lowing general recommendations. 

Only general recommendations can 
be given, because procedure fol- 
lowed by each school district, must 
fit local administrative organization. 

Preparation of educational specifi- 
cations calls for committee type of 
organization. This committee, or 
committees, should be under direc- 
tion of superintendent of schools & 
should involve various staff & com- 
munity groups, including both par- 
ents & students. 

One comprehensive committee 
formed for a fairly large school dis- 
trict included teacher-representa- 
tives of all grade or subject areas, 
a building engineer, a school nurse, 
parents & students. Administrative 
staff members, such as director of 
school plant planning, director of 
child accounting, assistant superin- 
tendent in charge of curriculum, & 
superintendent, served as ex-officio 
members. This meant they attended 
& participated in all meetings but 
had no vote. Curriculum-coordina- 
tors were included as permanent re- 
source persons. 

To define educational program for 
a new school, committee will need to 
meet over rather long period. Some 
committees have taken a year. 
Others have concentrated studies & 
have finished job in 3 months. 

Amount of work to be* done & origi- 
nal research required have caused 
some districts to arrange released 



time from regular duties for com- 
mittee members so that they may at- 
tend meetings. 

One district discovered that it took 
less time to prepare a second round 
of educational specifications after 
first building for a particular grade 
ievei had been buiir, because com- 
mittee could study what had been 
done previously & use much basic re- 
search & mechanics determined by 
first group. Individual educational 
specifications were still necessary, 
however, because of continuous im- 
provement of curriculum & building 
ideas in any well-organized school 
system. 

Some school officials provided com- 
mittees with general contents-out- 
line around which to build final ed- 
ucational specifications. Others pre- 
pared questions to be answered, ar- 
ranged field trips to new schools 
built in other cities & provided con- 
sultants (at committees' request). 
Architect is on call during planning 
meetings & attends frequently. 

Administrative studies should be 
made of projected enrollments for 
proposed buildings, of different 
kinds of age & grade-groups to be 
accommodated & similar problems. 
Such data should be incorporated in 
final educational specifications. 

place of superintendent-: 

In this concept of school building 
planning as a cooperative venture, 
superintendent becomes a dominant 
factor — not as mechanical admin- 
istrator but as creative educator. 
This is contrary to some older prac- 
tices in which a standing committee 
of board of education is dominant 
or such matters are left to business 
manager. 



consultants: 

Concept also implies that if educa- 
tional consultants are retained they 
should be responsible to superin- 
tendents & planning committees. 
They are no longer a i lowed to go off 
in their corner to prepare educa- 
tional specifications independently 
of local efforts. 



approvals: 

Before any plannmg steps are taken, 
school board should endorse offi- 
cially the kind of planning organi- 
zation & procedures to be used. Be- 
fore finished educational specifica- 
tions are turned over to architects 
they should be submitted to board 
for careful reading §•. approval. 

Board approval gives educator offi- 
cial endorsement of his proposed 
educational program. It gives ar- 
chitect reasonable expectation that 
if he draws his plans in accordance 
with educational specifications they 
will be accepted by board. 

less effective data: 

Although educational specifications, 
as such, are a new planning techni- 
que, educators & architects have 
been concerned with subject matter 
of educational specifications for a 
long time. In many instances writ- 
ten materials have been given by 
school officials to architects to de- 
fine scope of work. Sometimes ar- 
chitects have had to take initiative 
& have had to pester school officials 
with questions & information blanks 

Reports of planning committees of- 
ten have been submitted to archi- 
tects. Occasionally, there have been 
official statements of educational 
policies issued by boards of educa- 
tion. Seldom, however, is job done 
with thoroughness & smoothness re- 
sulting from preparation of educa- 
tional specifications. 

questions, answers & democracy: 

Let us look first at general problem 
of curriculum improvement. Oc- 
casion of building a new school of- 
fers greatest opportunity to review, 
examine 8. reappraise school pro- 
grams. 

Many questions must be answered, 
such as: "Shall we have a swimming 
pool in the new high school?" or 
"What kind of health program & 
health services shall we include in 
the nt elementary school?" An- 
swers such questions form con- 

tents of a set of educational speci- 
fications. 

Community has a right to know an- 
swers to such questions for its town 
& for a particular school building. 
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Citizens have a right to know how 
their local school officials & board 
members stand on such questions. 
In recent years so-called democratic 
or group processes have become 
common in many school administra- 
tions. Perhaps greatest benefit 
claimed for this increase in demo- 
cratic action is fact it is good for 
members to port ici pote more 
directly in operation & direction of 
their school system. Few people ser- 
iously question premise that partici- 
patory behavior is fundamentally 
more satisfying than spectator be- 
havior. Herein, also, lies basic claim 
that preparation of educational spe- 
cifications thru committee efforts 
within a school system will improve 
staff morale. Term "staff" is meant 
to include all kinds of people in- 
volved in a school system — not just 
teachers but also engineers & mem- 
bers of clerical staff & school nurs- 
ing group. Staff morale can be 
harmed rather than improved if 
final educational specifications are 
not used in good faith. It has been 
learned from bitter experience that 
once an idea of an individual has 
been incorporated into a set of edu- 
cational specifications that particu- 
lar individual, be it teacher, board 
member, or interested parent, is 
most likely to expect to have that 
same idea demonstrably evident in 
finished school building. 

cost estimates: 

Often in a school building program 
architects are asked to make pre- 
liminary cost estimates for each 
school building project. Batting 
averages in this situation tend to be 
disappointing because of lack of pre- 
cise information. Frequently, major 
criteria applied by community mem- 
bers & school boards in measuring 
value of a particular grouper school 
buildings is that of how closely ac- 
tual construction coincides with esti- 
mates given by architects & school 
officials. Educational specifications 
can help architects & school officials 
improve accuracy of their estimates 
for a particular school building be- 
cause they include precise descrip- 
tion of every space to be included 
within building & precise description 
of every function that will be car- 
ried on within each room. In addi- 
tion, educational specifications will 
include specific lists of equipment, 
both built-in & movable, which is to 
be placed in each room. This body 



of information offers only practical 
basis for preparing financial esti- 
mates. 

operaronaS efficiency: 

Educational specifications also as- 
sure more efficient use of new 
school building by involving in the 

nlnnninn npnnlo vA/t-in will nco Kitilrl. 
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ing. It should be evident that teach- 
ers who help plan classrooms will 
be able to make better use of these 
rooms. Similarly, if engineers & cus- 
todians help plan heating plant, 
they will be able to operate it more 
efficiently. 

typical time schedule: 

Many benefits of educational speci- 
fications can be inferred from fol- 
lowing hypothetical time schedule 
for building of a school: 

• project begins whe- school officials be- 
gin to think about need far new school 
— moy be several years before actual 
new school will be occupied — this 's 
time for school administrator to start file 
of ideas on new educational programs 
& thoughts about new building 

• perhaps months later, committees will be 
formed to begin actual planning. — each 
committee may be given written charge 
or responsibility which might well be to 
produce a particular sectio- of educa- 
tional specifications — such committees 
will ther have a recognizable & definable 
goal 

• meonwhile, usual staff curriculum com- 
mittees will be working on curriculum re- 
vision & improvement — these commit- 
tees should gain added impetus from 
knowledge that their efforts will be im- 
plemented in a new building — findings 
& recommendations of curriculum com- 
mittees will fit naturally into contents of 
final educational specifications 

• board af education meetings, public as- 
semblies & finance committees will con- 
sider problems caused by contemplated 
new building — educational specifica- 
tion data being accumulated can be used 
as basis for discussions & publications 
centered on new building 

• teachers will be scheduled to examine 
new buildings & to appraise promising 
new educational programs — expanding 
file of data for educational specifications 
becomes logical place to record observa- 
tions, suggestions & acceptable ideas for 
new school 



• architect selected to plan new building 
will be asked for preliminary cost esti- 
mates — — developing educational specifi- 
cations can be of use to him as basis for 
estimates (ed: but arrhiteet must have 
sole responsible for budget — he can- 
not odd desirable ..jtures urged by edu- 
cational consultant or others without re- 
gard to budget) 



« at some time official board action must 
be taken, establishing scope of school 
building to be built — educctionol spe- 
cifications can be adopted as official de- 
scription of projected educational pro- 
gram & building 



• preliminary building plans must be drawn 
& architectural specifications must be 
written — educational specifications, by 
now in hands of architect, can supply 
body of working knowledge stating needs 
of client & defining planning task 



• architect will be asked to present pre- 
liminary plans & specifications for of- 
ficial board af education approval — 
later, after several meetings & plan re- 
visions, process will be repeated in ap- 
proval of final plans & specifications — 
educational specifications can be used as 
reference paints ta check & appraise work 
of architect 



• state agencies will want to review & ap- 
praise proposed plans & specifications — 
educational specifications can be sub- 
mitted along with architect's documents, 
ror they will help interpret blueprints 



• during construction af new building, it 
can be expected that both lay people & 
staff members will raise questions about 
details — information taken from educa- 
tional specificatians will in many in- 
stances be more understandable ta in- 
terested parties than would bs impressions 
gained thru inspection of blueprints or 
of building when it has been partially 
completed 



• other related problems will arise — per- 
sonnel will have to be hired, furniture ft 
equipment purchased, & supplies ordered 
— information needed to perform tbste 
tasks can be taken directly from educa- 
tional specifications 



e when building is finally occupied, new 
staff will have ta learn how to use this 
most expensive stem of instructional 
equipment — building itself — new 
building & un-indoctrinated teachers are 
a bad combination — educational speci- 
fications can be used as inservlce train- 
ing manual on purposes & operation of 
new building but should be supplemented 
by personal attention of those who pre- 
pared educational specifications 
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General Considerations for a Junior High School 

(Excerpts from educational specifications for O. L Smith Junior High School, Dearborn, Mich.) 



PHILOSOPHY 

It is the responsibility of the school to recognize: (l) that 
we are living in a rapidly changing social pattern; (2) that in 
our more specialized urban society there is less opportunity for 
the individual to live a full, meaningful life. 

1. Keep our curriculum flexible in order that the child may 
be equipped to meet the changes in his environment. 

' 6 . Provide real-life experiences to take the place of the learn- 
ing the child once gained in a more open society. 

3. To use the cultural, historic, industrial, natural and. geo- 
graphic resources Df the community to enrich the cur- 
riculum and at the same time to encourage understanding 
between the school and the community. 

It is the responsibility of the school to give the best education 
possible to each child, regardless of his capabilities. 

1. Meet individual differences. 

2. Recognize different kinds of intelligence — social, mechan- 
ical, artistic and inteUectual. 

3. Discover for each ch : ;d his particular aptitude, give op- 
portunities for him to achieve in his field, and stimulate 
his further development. 

Mastery of academic and social skills necessary for the 
child to feel adequate. 

5. Provide opportunities for and encourage creative learning 
in ail phases of the curriculum. 

6. Meet the physical and emotional needs of the child. 

7. Provide opportunities that will develop an understanding 
and appreciation of his cultural and historical background. 

8. Develop the scientific method of thinking in all types of 
situations. 

It is the responsibility of the schools to develop lasting desir- 
able character traits that will enable the child to meet the 
demands of a democratic society. 

1. Provide for a gradually expanding freedom as the child 
shows his capacity to handle it and grows more prac- 
ticed in self-discipline. 

2. Freedom for the child to make choices and to assume the 
responsibility that democracy imposes on the individual. 

3. Practice in group planning, living and evaluation of His 
learning experiences. 

4. Develop the emotional and spiritual values of - the* child 
that he may act toward others with intelligent understand- 
ing and sympathy. 

5. Create an atmosphere in which each child has a feeling 

of security and importance. , 

It is the responsibility of the school to be^of service to the 
community. 

1. Understand the particular interests of the community. 

2. Discover what the community has to offer the school in 
the way of services — group and individual. 

3. Provide for a variety of services and facilities for children 
and adults. 

4. Provide a recreational, learning and cultural center for 
the community. 



CHARACTER OF 1JUILD1NG 

Plan a one-story building, style to be simple, modern, func- 
tional. Provide for future expansion of building. 

SITE 

1. Location. The school site is bounded by Notre Dame, 
Syracuse, Yale and Telegraph Road business hontage. All 
of the property is not included in this site. See map 
next page. 

City owned property immediately adjacent to the east will 
he used jointly by the city and the school as a playfield. 

2. Size. The various parcels of land consolidated by the 
school district total 8.3 acres. 

3. General Description. The school site is an L shaped plot. 
The site is near grade level, with sandy top soil and clay 
base. The site is now heavily wooded. 

Public access will be on Yde and Notre Dame. 



• ♦ • 

ADMINISTRATIVE ORGANIZATION 

Instructional Organization 

1 . The school will serve children of junior high age for the 
attendance area bounded by Michigan Avenue, Gulley 
Road* Dartmouth, Monroe and Outer Drive, subject to 
such variation as conditions may require. 

2. The school will be organized as Grades 7 through 9 and 
will accommodate pupils of these grades from the fol- 
lowing elementary schools: Long, Nowlin, Oxford and 
some from Whitmore Bolles. 

Personnel Requirements 

1. The following requirements are based on census figures 
for the included area, plus an estimated increase based on 
present building in this part of the city. Figures for teach- 
ers are based on the present junior high school course of 
study, with a basic class load not to exceed 30. 

2. All units of the building, including classrooms, shop, 
homemaking, arts, cafeteria, physical education, health, 
administration, pool and library, are to be planned for 
maximum of 900. 



FACULTY: 



English 6 3/5 

Social Studies 6 

Mathematics 6 

Science 3 

Remedial and 

Activities 2 2/5 

Vocal and Music 

Appreciation ...... 2 

Instrumental Music ..1 

Health 4 

Shop and 

Homemaking 4 



Art 2 

Typing and Business 

Training 1 

Counselors 2 

Librarian 1 

Principal I 



CLERKS: 
Clerk 3 
Clerk 2 



NURSE: 



Engintwc 

Fireman 

Custodian 

Matron for Pool 
Ju titress 



CAFETERIA: 
Manager . 
^Helpers . . 



. . 1 
. .1 

2 

3/5 

. .1 
. . I 
. .3 
. . I 
. .1 

7 

..1 

. .5 
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EQUIPMENT, FURNITURE AND SUPPLIES FOR MATHEMATICS CLASSROOM 

(Excerpts from educational specifications for O. L Smith Junior High School , Deashcrn, Mich J 



Movable Equipment 
Thirty student table* 

Table desk type 
Open front for book storage 
Not less than 20 by 26 inch top 
Variation in heights to accommodate students 
Thirty chairs fitted for above tables 
Teacher’s desk with composition top 
Teacher’s chair, swivel type, with arms 
Steel cabinet file 

Thirty inches high or height of teacher’s desk 
Have lock 

Suggested two drawers 

A lw«; A M * ♦ « < rt /I KO ilforr rt«l/l 
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two card-file drawers, 3 by 5 inches 
Two worktables for back of room for project work 
About 30 by 30 by 60 inches 

One type of drafting table. Purpose is to provide working 
space for project work 
Four folding chairs — nonrubber feet 
Storage Space 

4 to 8 feet of closed bookcases 
Two drawer cabinets of the T-3 type 
One teacher's wardrobe closet of the T-2 *yoe 
Bookcart for keeping books nder window 
Storage for transit 
Other Items 
Blackboards 

Some permanent and some reversible in front 
One section of front blackboard of the reversible type 
should be either scratched or painted for graphing 
Blackboards at side reversible with bulletin boards 
Narrow corkboard above blackboards 
Map rails for hanging charts 



Workroom for This Area 
Duplicating machine and worktable 

Storage space for paper and duplicating supplies; cupboard*; 
Worktable or desk with chat* 

Tj'pewriter with desk. Type wr ter to be equipped with mathe- 
matic keys 
Sink 

Two steel letter files — four drawer 
Calculator 
Supplies 

1 demonstration slide rule 
IC to 12 yardsticks 

2 metal capped meter sticks 

12 blackboard compasses, good quality 
12 blackboard protractors, good quality 
1 set of geometric figures, large size 
1 steel tape 50 feet long 
1 abacus 
36 foot rulers 
36 student compasses 
26 student protractors 
6 steel rules 6 inches long 
I micrometer 
1 parallel ruler 
1 stop watch 
1 stapler 

1 graph chart for use with crayons 
1 set of forms for volumetric measurement 
1 model of cubic inch and 1 model of cubic foot 
Colored chalk 
Plastic clay 

30 drawing boards 16 by 24 inches 

Equipment listed is for each room, except workroom. 



PHILOSOPHY AND FUNCTION OF AUDITORIUM, LIBRARY AND GUIDANCE AREA 

(Excerpts from eJucational specifications for Clara Bryant Junior High School, Dearborn, Mich.) 



AUDITORIUM 

This unit should be planned to accommodate: 

1. Student assemblies, student productions (dramatic, musical, 
discussion), motion pictures, and other programs 
2* Class groups needing large stage facilities for activities 
growing out of classroom work 
3. Community meetings 

The auditorium should be easily accessible to instrumental 
and vocal music groups and be capable of filling and emptying 
rapidly. The corridor outside the auditorium should be large 
enougn to accommodate groups of this size. There should be a 
built-in public address system with facilities for suspended 
microphones, microphones on stands, or recording units. Ade- 
quate space should be provided for storage of scenery and cos- 
tumes. Provide plenty of electric outlets for equipment detailed 
later. Trovide theater type seats, covering material to be short 
pile mohair or equal. Seats to be spring-equipped. Provide dark 
ening by traverse draperies. Stage curtain should function in the 
usual manner. Provide flexible side partitions so that stage can 
be completely opened if needed. Material of stage curtain to 
be velours or equal, color to be chosen. 

• • « 

GENERAL TIBRARY 

The library facilities are conceived as a resource for projects 
and activities growing out of classroom work. Ordinarily, in- 



dividuals or committees will come to the library for research 
projects under the direction of the classroom teacher. The 
function of the librarian will be to assist teachers and pupils 
in the carrying out of classroom projects. Recreational reading 
during activity periods, noon hour, and after school will be 
encouraged. 

Library conference rooms will be used for reading or discus- 
sion by small groups of pupils, Tor listening to educational 
recordings by pupils or teachers, for filmstrip and slide previews 
by teachers. Provide electrical outlets accordingly. 

Facilities should include conference rooms, circulation and 
reading center, storage and work rooms, and office library. 

• 9 • 

GUIDANCE AREA, including conference rooms 
The purpose of the guidance program is to assist the individ- 
ual through guidance or counsel to make wise chokes, adjust- 
ments and interpretations in connection with critical situations 
in life (family, career, health, finance) in such a way as to 
ensure continual growth for sclf-direclivn. 

Plan a guidance unit with three conference rooms, on z testing 
room, ana a reception room. Reception room should be large 
enough for a few easy chairs and lamps. There should be direct 
access to the records room. Entrance to guidance unit should 
be from arts corridor, not main corridor. 



EQUIPMENT, FURNITURE %ND SUPPLIES FOR GUIDANCE SUITE 

(Excerpts from educational specifications for Clara Bryant Junior High School , Dearborn, Mich.) 



Equipment for tlr*e conference rooms 
Three regulat : on office or teachers’ desks 
Three swivel desk chairs — leather seats 
Three regulation sr?r! files — four-drawer 
Six lounge or occasional chairs 
Three standard size chairs 
Three office desk lamps 
Three hall trees 
Three wastebaskets 
Equipment for record room 
Six steel letter files — four-drawer 

One i«*ble — steel base, light wood top, 29 inches high, 36 
inches wide, 70 inches long 
Six chairs, steel base, blond wood top to match table 
One wastebasket 

One typewriter and stand with casters 



One swivel chair to match typewriter stand 
Equipment for testing room 

Two tables, steel base, light wood top, 29 inches high, 36 
inches wide* 70 inches long 
Six chairs, steel base, blond wood top to match table 
One wastebasket 
Equipment for waiting room 
Two magazine racks — medium size 
Eight chairs — four lounge, four occasional 
Three bookcases 
One oblong table 
One wastebasket 
One floor rug 
One small davenport 
One bulletin board 
Four suitable pictures 
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Ways and Means of Reducing 
School Construction Costs 
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by John L. Cameron 

Chief, School Housing Section, 
Office of Education 
bS Department of Health, 
Education & Welfare 






From a paper delivered at the 



August 1960 conference of the 



National Association of County 



Officials, Miami Beach, Florida 



Conservative estimates by the 
US Office of Education indicate 
that during the decade 1959-60 
through 1968-69, an additional 
607,600 classrooms will be needed 
to adequately house the public ele- 
mentary and secondary school chil- 
dren of this country. During the 
five years 1959-60 through 1963- 
64, construction of 416,600 class- 
rooms is needed to take care of 
normal needs and to eliminate the 
accumulated backlog. These data 
do not include facilities other than 
classrooms which are needed to 
make up a complete school plant. 
Many communities are finding it 
dLucult to finance their needed 
school construction. This situation 
results from five simple facts; name- 
ly, ag enrollments, population 
j, aging buildings, shrinking 
collars, a nd the decreasing impor- 



tance of land as a portion of the 
total wealth of the nation. 

School officials and architects 
generally have had in mind, for a 
long period of time, not only the 
child’s welfare, but also the tax- 
payer’s purse. During the twenty 
year period between 1947 and 1957 
the cost of school buildings has in- 
creased 150%, while the cost of 
general construction has increased 
275%; highway construction, 
200% ; and the cost of automobiles 
has increased 200%. 

During the twenty year period 
that the cost of school buildings 
increased 150%, cost of steel in- 
creased 215%, face brick 200%, 
common labor 330%, and skilled 
labor 220%. 

The economy in school buildings 
can be attributed to the careful 
planning of school board members, 
school officials at both the State 
and local levels, architects, engi- 
neers, arid in many cases to local 
fiscal authorities. Realizing that the 
present and future needs foi school 
buildings are enormous, they have 
planned together by looking care- 
fully at the kind of space and equip- 
ment needed for effective teaching 
and learning. This cooperative plan- 
ning has resulted, for the most pa^t. 
in buildings constructed at reason- 
able costs which meet the essential 
needs of the edufational program. 

The question now is — how can 
we get even more for the school 
building dollar; or, as I would like 
to rephrase it — how can we get 
more per dollar out of more school 
building dollars? It should be 
pointed out also that we are not 
merely concerned with w^at it costs 
to construct a school building, but 
we are also concerned with its life 
span and what it costs t ? maintain 
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and operate it throughout its useful 
life. And, it is not oily what we 
put into a building that counts, but 
it is also what we get out of it. No 
matter how low the cost of a school 
building, if it does not serve its 
educational purpose as a fuctional 
facility, its cost will be excessive. 

School administrators are seeking 
ways to reduce school plant costs, 
and some of them feel that sub- 
stantial savings may be made by 
reducing the cost of construction. 
It is desirable to build school plants 
in an economical manner. How- 
ever, all of the economy cannot 
come in construction. Many con- 
struction economies have been ef- 
fected, and we may be approaching 
a minimum construction standard 
consistent with safety, function, and 
long-range economy. Studies of 
construction economies should be 
continued; but, at the same time, 
studies should be made of other 
factors in school plant costs. It is 
with these other factors that county 
commissioners, in their official ca- 
pacities and as leaders in the com- 
munity, have the greatest oppor- 
tunities to contribute to substantial 
savings in the costs of providing 
school facilities. 

The following methods of effect- 
ing school building economies are 
suggested: 

1 Reduce the number of school 
districts 

Even though we have reduced 
the number of school districts in 
this country from approximately 
63,000 in 1953-54 to about 40,000 
now, we still have many small 
school districts. The Committee for 
Economic Development, in its pub- 
lication Paying for Better Schools, 
recommends a further reduction to 
approximately 10,000. 

During the school year 1956-57 
more than 90% of the public school 
systems in the United States en- 
rolled fewer than 1,200 pupils, and 
approximately 58% enrolled fewer 
than fifty students. 

In any combining of districts, 
officials should make sure that all 
schools are brought up to a level 
equal to that of the best schools, 
or eveu higher. Merger of school 
districts cannot be justified on the- 
basis of a leveling-out process that 
improves the quality of education 
for some children and impairs it 
for others. 

The merging of school districts 
should result in the following bene- 
fits: 



• imp-ovcd educational opportuni- 
ties for a large part of the student 
population 

• a broader and more near*’y equal- 
ized base for financial support 

• reduced administrative costs in 
many districts. Note: very likely, 
costs will not be reduced by com- 
bining large districts as the ad- 
ministrative staff required after 
merging will p.obably be as large 
as the total of the districts before 
thev were merged 

* * O' ' 

simplified long-range planning — 
particularly along the fringe 
areas of a growing city 

• improved plant maintenance. 
Since fewer maint-.ance men 
will be needed for a large school 
than for several small schools, 
the combining of schools will 
make money available to employ 
men skilled in plumbing, heat- 
ing, electrical, painting, and other 
trades 

• simplified and economical trans- 
portation of pupils. In numerous 
districts the school bus passes by 
a school in one district as it takes 
pupils to a school in another dis- 
trict, the one in which they live. 
This is costly not only in money 
but in time 

• reduced cost of providing new 
school facilities 

• reduced costs of operating school 
buildings. 

2 Reduce the number of small 
schools 

All recent significant studies 
have indicated that large schools 
car offer better educational pro- 
grams at a more reasonable cost 
than small ones. This is particularly 
true of secondary schools. 

The greatest value to be gained 
from carrying out this suggestion is 
the improved educational opportu- 
nities to boys and girls. Even 
though the small high school has a 
greater cost per pupil than the 
larger one, it is pretty much limited 
to offering college preparatory 
work, whereas the large high school 
has the potential of doing a better 
job of college preparatory and of 
preparing the large percentage of 
the high school graduates who do 
not go to college. A secondary 
value, but an important one, is the 
savings in capital outlay and in 
operating costs. 

In consolidating schools, officials 
must exercise mature judgment to 
keep such mergers within practical 
limits. If geographical or other 
conditions make it necessary to 



maintain a small school, district 
officials should make a determined 
effort to enable it to offer the best 
possible opportunities to the pupils 
wno attend it. Such a situation illus- 
trates again the importance of .hav- 
ing a broad base for financial sup- 
port of the schools. 

3 Plan the organization of the 
schools and the building program 
to provide for future needs 

An outstanding educational con- 
sultant recently said, “The time to 
do a survey is when you think you 
don’t need it.” His statement illus- 
trates the importance of having a 
definite plan prepared before you 
are confronted with the necessity 
of taking action. 

Long-range plans should be re- 
viewed frequently and modified to 
take into account changes in condi- 
tions which were not foreseen in 
the original planning. Buildings 
should not be constructed that will 
not be needed when the long-range 
plans have been realized. More 
money has probably been spent on 
buildings that should not have been 
constructed or were built larger 
than necessary than on so-called 
frills. 

4 Secure sites in areas of predicted 
population growth well in ad- 
vance of the actual need for the 

building 

Selection of proper sites will be 
possible if an adequate job of long- 
range planning is done. After an 
area has developed, school sites are 
expensive and often difficult to se- 
cure without going through con- 
demnation proceedings. 

5 Make the school part of a corre- 
lated community plan in order 
to get maximum usage from such 
facilities as auditorums, libraries, 
gymnasiums, playgrounds, and 

shops 

Careful advance planning should 
be done by all interested parties in 
order that the scheduling of non- 
school activities will not interfere 
with school functions and in order 
to determine what portion of the 
total cost should be charged to the 
school. 

6 Avoid the use of stock plans 

The planning of each school 
building project is a different prob- 
lem. Orientations are different; site 



topographies and shapes are differ- 
ent; access roads and streets are 
different; the availability and loca- 
tion of utilities are different. Most 
important, a school building should 
be designed to accommodate the 
educational program a particular 
community has determined it needs 
and wants. The building should also 
be a source of pride to the commu- 
nity. 

The use of stock plans makes it 
next io impossible to properly uti- 
lize newly developed building ma- 
terials and techniques. Adequate 
inspection of a building while it is 
under construction is of vital im- 
portance, and it should be inspected 
by the individual or firm who was 
responsible for its design. This 
would be impractical if stock plans 
were used. 

7 Choose professional help with 

care 

This applies to educational con- 
sultants, architects, engineers, and 
legal counsel. Complete plans and 
specifications which are easily un- 
derstood usually result in more 
favorable bids. Adequate and thor- 
ough contract documents will re- 
duce the inevitable change orders 
and extras. 

8 Seek standardization of compo- 
nent parts 

Savings can be realized from 
modular designs of recurring units. 
Avoid the necessity insofar as pos- 
sible of having special fabrication 
work done in the field. 

9 Use materials obtainable near the 
project 

When practical, plan for the use 
of materials obtainable near the lo- 
cation of the project. The avail- 
ability of craftsmen experienced in 
the installation of selected materials 
will have a bearing on the cost. 

10 Keep mechanical equipment in 
i. ie with needs 

It appears that this is an area in 
which more money than necessary 
has been spent on school buildings 
during the past several years. Elab- 
orate control systems are costly in 
the initial stage and expensive to 
maintain. 

11 Construct buildings of such 
quality that insurance, mainte- 
nance, operation, and replace- 
ment costs will he low 



A building of poor quality will 
be expensive to insure and to main- 
tain, and the useful life of the build- 
ing w iil be decreased. If it does not 
adequately accommodate the in- 
structional program the cost of in- 
struction will be increased, and the 
quality of the educational program 
will be diminished. 

12 Develop an adequate mainte- 
nance program 

Students can leam better and 
teachers can do a better job of 
teaching in an attractive, well-main- 
tained environment. Good mainte- 
nance helps keep a healthful and 
pleasant environment for more pro- 
ductive learning and saves money 
in extending the time before major 
repairs or replacements must be 
made. It is foolish to build a mil- 
lion-dollar building and give it five- 
and ten-cent care. 

A maintenance program, ade- 
quately staffed and equipped, 
should be developed and die jobs 
to be done regularly scheduled. 
Ample allowance should be made 
for emergency maintenance. 

13 Take bids at a favorable time 

The most favorable time to take 
bids depends upon several things. 
The location of the school, the 
number and size of competing pro- 
jects, seasonal factors, and the gen- 
eral economic conditions till have 
their effects on costs. Timing of 
bid requests may be responsible for 
as great savings as any other eco- 
nomy measure. 

14 Schedule for full utilization of 
the building 

Colleges and universities in par- 
ticular have been subject to recent 
criticism because it has been re- 
ported that their facilities were not 
fully utilized. Perhaps to a lesser 
extent, the same might be said of 
some of our secondary plants. Full 
utilization may mean rescheduling 
to the end tuat each teaching space 
is used throughout the school day. 
It may mean an extended school 
year which many of our secondary 
schools already have in the form 
of summer sessions. In any event, 
the extent to which our present 
facilities and those being planned 
are and will be utilized should be 
carefully studied. This is an area 
in which there could well be some 
carefully planned experimentation. 



15 Finance, within means, on a 
pay-as-you-go besis 

A long-range plan of financing 
needed school facilities should be 
developed. It may be necessary, 
particularly to take care of the 
backlog of school building .needs, 
to receive the funds required 
through the sale of bonds. Jt would 
seem wise to finance school building 
needs resulting from population 
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levies. 

In counties of low valuation, a 
capital outlay levy at a reasonable 
rate would not produce sufficient 
funds in any one year to construct 
a building of any size. In such 
cases, a capital reserve fund, which 
could not be used for other pur- 
poses, should be accumulated until 
it is of sufficient size to do an ade- 
quate job of constructing a needed 
school facility. 

16 Watch the bond market for a 
favorable time to sell bonds 

Selling bonds at a reduction in 
rate of even one-half percent will 
make a very substantial difference 
in the total cost over the period of 
time for which the bonds are issued. 

17 Whenever possible, have school 
facilities ready when they are 

needed 

Increase in the cost of construc- 
tion has averaged from 2 to 3% 
per year over the past several years. 

Conclusion: 

Rapid advances in the develop- 
ment of new building materials and 
techniques and in improved design 
during the next few years will en- 
able us to get better school plants 
for the money we invest. It is doubt- 
ful, however, that we can make any 
substantial savings in the cost of 
constructing a school building. Im- 
provements will be made in teach- 
ing techniques and in instructional 
aids, but it is unlikely that we can 
reduce the cost of instruction. There 
is one thing we can do with better 
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can improve the quality of educa- 
tion. 

Charles F Carroll, State Super- 
intendent of Public Instruction in 
North Carolina, has very appropri- 
ately said: “The heaviest and most 
burdensome tax we can pay is the 
tax on ignorance.” We cannot af- 
ford ignorance. We can afford edu- 
cation. 



SCHOOL BUILDING COSTS 



From a talk given at the Spring 1957 meeting 
of tne OK!o School Business Officials Association 
by E. W. Dykes, AIA* 



We are all aware that unprece- 
dented sums ar? now being spent for 
school building construction. Since 
almost all such buildings are financed 
from public money, it is inevitable 
that controversy over construction 
costs will arise. Mountains of misin- 
formation are available on the sub- 
ject. I think I can show the error of 
some of tnis talk by throwing cer- 
tain items of controversy into their 
proper perspective. 

First, let’s look at some of the 
most popular methods of measuring 
school building construction costs: 

<* cost per student 
a cost per classroom 

• cost per cubic foot 

• cost per square foot 

UNITS OF MEASURE 

The cost per student unit reflects 
not only structural costs but educa- 
tional program costs as well. Its 
usefulness is restricted, however, be- 
cause the layman is generally un- 
aware of these distinctions. Used in 
conjunction with cost per square 
foot, the per student unit indicates 
rather clearly differences in program. 
Cost per student can be used only 
for complete buildings, as additions 
rarely include a complete comple- 
ment of all necessary rooms. 

The cost per classroom unit is the 
most widely misunderstood of all 
the units. It is confusing because 
the other three are used in connec- 
tion with actual costs per unit of 
measurement while the classroom 
cost reflects also the costs of corri- 
dors, boiler rooms, cafeterias and 
other rooms essential for a complete 
educational program. Obviously, the 
unit means absolutely nothing unless 
one knows what the other rooms 
are in a particular building under 
discussion. 

I have seen a simple classroom 
addition compared with the national 

• Mr. Dykes is a partner in the firm of 
Lawrence, Dykes and Associates of Cantoni 
Ohio. 



average on classrooms. This simple 
addition did not include the costs of 
other rooms so the figures were 
favorable. An interested taxpayer 
upon reading these statistics would 
rush to excoriate his own school 
board who then turns to the architect 
and so on down the line until the 
thing is settled. Since it is not feas- 
ible to include an explanation each 
time the classroom unit of measure 
is used, this measure is next to mean- 
ingless. 

Cost per cubic foot has long been 
one of the popular units of measure 
in building costs. It is far enough 
off the mark that I suggest its use 
be limited to a controlled body. For 
example, if the height of an 8' high 
room were increased to 10', 20% 
would be added to the cubage but 
perhaps less than 5% to the cost. 
Unless the use of the room de- 
manded the increased height, very 
little would be added to the useful- 
ness. Total construction bill would 
be up but cubage cost would be 
down. An architect who sticks close 
to minimum heights in order to cut 
costs comes up with higher costs per 
cubic foot than an architect who pays 
no particular attention to the lower 
ceilings. To compare costs on a 
cubage basis would be unfair. 

The cost per square foot of usable 



tion of the size of a build. ag, wtiere- 
as cubage does not. However, it does 
have serious shortcomings. A room 
20' x 30' containing 600 square feet 
costs so much per square foot to 
build. If this room were divided 
into two rooms by a wall down the 
middle, the square area is the same 
but the cost goes up. Divide it again 
— again the cost rises without chang- 
ing the area. 

A few years ago in our office we 
had a building in which the square 
foot cost was quite high. It baffled 
us until closer examination showed 
a very high ratio of wall areas to 
total areas. We devised another form 
of estimating which we have found 
to be more accurate — the cubic foot 
of wall mu aod. We squeeze all the 
air out of the building and get a 
unit price for the unit volume of 
material in it. This method is un- 
worthy of widespread use because it 
would require a lot of explaining to 
get everyone to measure in just the 
same way. 

This business of measuring, inci- 
dentally, also causes difficulty in 
comparing jobs measured by dif- 
erent peor’e. 

I do not place a lot of faith in 
any method of measurement. Yet 
we all must have one to guide us as 
we design our buildings. In our 



space method gives a good indica- office we have settled on cost per 




WE’VE LICKED WINTER CONSTRUCTION. 

Cartoon* by Thomas Hutchens. Mr. Hutchens 
wa * also the cartoonist for the AIA film A 
School for Johnny.” 
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square foot method and use cubic 
foot of wall method as a check. 
From this discussion we can con- 
clude that unless you really know 
what is being measured in a building, 
the unit methods of comparing cost 
are unreliable. 

OUTSIDE INFLUENCES 

Comparisons of building costs 
from different areas are of little real 
value, since local competition, taxes 
and labor conditions affect prices 
greatly. 

Competition may increase costs as 
much as 10%. When there are more 
contractors than construction, con- 
tractor* sometimes take a building 
at just a little bit over cost to hold 
their crew together and to cover 
regular overhead costs. 

Also, since winter is a poor time 
for building, many contractors cut 
costs so they can get a job at the 
start of the new season. Some build- 
ers introduce innovations in material 
handling and cut their office over- 
head, so they can afford to be the 
successful bidder. 

Although school administrators 
are interested in the lowest school 
costs possible, they should also be 
interested in the contractor making 
a profit on the job. Then they can 
be more particular about finishes and 
correction of little defects in the 
building than if the contractor is 
working on a very close margin. 

High local taxation is likely to 
affect bids. Federal taxes account 
for about 25% of school costs, but 
they are uniform throughout the 
country. 

Restrictive labor practices can 
have a strong affect on costs. The 
superintendent of a New York su- 
burban school told me about having 
movable partitions put up in his 
office. The workmen, who lived in 
the metropolitan area, arrived on 
the job about 10 or 10:30 and put 
their tools away at 2:3U. they 
charged a full day’s work on the 
basis of portal-to-portal pay! To 
some extent such practices happen 
in all organized areas throughout the 
country. It is a situation which is 
difficult to alleviate; nevertheless, it 
must be dealt with. 



METHODS OF SAVING 

In Ohio, school buildings represent 
about JO cents of the educational 
dollar; the balance is used for the 
educational program. So if we cut 
building costs 10% and in doing so 
add nothing to maintenance and op- 
eration, we gain nothing but a few 
more headaches and an unsatisfac- 
tory building. I’m not one to sneer 

at ex lock envina if it is real savins. 
— _ - ~ — |— ® — 
but let’s look at the various methods 

and see whether so-called savings are 

real savings after all. Some fall into 

the class of half-truth and the whole 

truth casts a different light. 

The first money saving item to 
consider is a master plan for build- 
ing construction. This means pur- 
chasing building sites well in ad- 
vance of the time they will be 
needed, and preferably large enough 
to take care of expansion. 

The building levy is a most re- 
markable way of saving money and 
should be considered by every area 
which has sufficient taxable property 
to make it feasible. Interest repre- 
sents over 3% of the educational 
dollar. Why not eliminate it? 

The educational program itself can 
cut costs. I would venture to say 
that 95% of the educational pro- 
gram can be carried on in the self- 
contained classrooms because class- 
rooms are the heart of the program. 
I do not know what would happen 
if only the classrouuis and a mini- 
mum of other facilities were built, 
but the tremendous difference in 
building costs cannot be overlooked. 
I do not necessarily recommend such 
a thing but I think it should be a 
matter of serious study for a com- 
munity which finds itself under- 
housed and with low taxable values. 

If the size of rooms were kept to 
a minimum, a definite saving would 
result. However, increase in cost is 
not directly proportional to increase 
in area. Some studies I have made 
indicate that a 20% increase in area 
using the same number of ruOiiiS re- 
sults in an overall increase of 5% 
to 10%. Since education is the end 
result desired, the ratio of dollar per 
“ounce” of learning is better. 

Complete plans and specifications 
are good insurance since they result 
in the lowest possible bids. If docu 



ments are complete and show all 
items to be constructed or included 
without wease' phrasing, the bidders 
will put in the figures exactly as 
they see them and adequate inspec- 
tion will insure that the owner get 
precisely the building for which he 
is paying. This minimizes changes 
which cost more than if included 
originally. 

Pre-planning of additions is 
another way of saving. It might 
even be well to pay the architect for 
the preliminary planning of a com- 
plete building although working 
drawings are ordered only for the 
part to be built immediately. The 
first structure will be somewhat more 
expensive because of heating plant 
and other facilities sized for the 
future building, but thousands of dol- 
lars will be saved when the addition 
is made. This is not only a saving 
but results in better planned school 
buildings. 

Insurance rates may soon eat up 
whatever savings are made in con- 
struction. For example, exposed 
steel may increase the insurance 
premium. The architect should be 
instructed to check on any items 
which require more insurance and to 
figure how long it would take for 
the extra cost of insurance to over- 
balance the savings. 

We claim there is little difference 
in cost between one- and two-story 
buildings. In our office two-story 
schools have average 3.2% less than 
one-story ones. My feeling is that 
the one- story buildings are educa- 
tionally superior, and, as a taxpayer, 
I am willing to advocate their use 
despite the slightly higher cost Stair- 
ways, which tost more than other 
space, are eliminated, and also the 
maintenance problem of washing sec- 
ond-story windows. 

The use of standard plans is 
another way of saving that many 
school boards suggest. On identical 
sites arid at the same period of time, 
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result in some savings. But an at- 
tempt to adapt a standard plan even 
slightly, often results in more cost 
than the architect’s fee. Also, ad- 
vances in school building design 
cease when such a plan is used. 

"Shaving" materials is another 



TABLE 1 



Variations in School Building Construction Costs Resulting from Use of Materials of Different Quality 
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Contract 


Cost per 


Difference 


’ per sq ft 




price 


sqft 


$ 


% 


Using best materials for good maintenance without regard to cost 


$304,180 


$13.46 






Actual cost 


285,800 


12.58 


.88 


6.5 


Using lowest limit maintenance items 


277,400 


12.22 


1.24 


9.2 


Using lowest limit maintenance items & omitting certain program items 


259,488 


11.42 


2.04 


15.2 



popular method of saving. But some 
things must not be compromised. 
We believe that heating and ventilat- 
ing systems must be of top design. 
Good seeing conditions are abso- 
lutely essential although the fixtures 
themselves may vary in quaiity. The 
walls, windows and roof must be 
able to withstand the elements. A 
bonded roof will sometimes leak long 
before the bond runs out! 



Using the Charles M. Watson 
School in Massillon, Ohio, as a case 
study we see what savings can be 
made by downgrading materials and 
omitting certain program items, 
(tables 1 and 2) However, the de- 
sirability of these savings begins to 
fade when one considers the prob- 
able increase in maintenance cost 
and headaches, and the lack of 
proper teaching facilities. 



It has been our experience C'-er 
the years that no one specific item 
will save a great deal on building 
cost. It is the intelligent savings in 
a number of places and the pre-plan- 
ning of buildings that save expense. 
Small savings in materials can result 
in higher maintenance operation and 
a limited educational program. Don’t 
be penny wise and square-foot 
foolish. 



TABLE 2 

Decrease in Construction Costs Resulting from Substituting Materials and Omitting Certain Program Facilities 



Proposed change 

Replace galvanized windows with painted steel 

Omit painting of boiler room piping 

Omit silicon waterproofing 

Omit Durowal reinforcing 

Use asphalt tile instead of terrazzo corridors 

Use vinyl title instead of terrazzo corridors 

Omit vacuum cleaning system for chalk trays 

Omit glazed tile in corridors 

Omit glazing angles (76 lights) 

Omit 10 corridor tackboards 

Omit all wardrobes, teachers storage & sink cabinets 

Omit side coiling partition between cafeteria & gym 

Omit acoustic in classroom 

Omit skydomes 

Omit metal shelving cabinets 

Omit painted window vents 



Actual cost 


Decrease in cost 
per square foot 
of building 


Decrease in cost 
per square foot of 
material or unit 


$ 450 


$ .121 


$.019 


75 


.0036 




450 


.0685 


.019 


650 




.028 


2,800 


.80 


.124 


650 


.186 


.028 


3,023 




.133 


800 


.70 


.035 


152 


2.00 (each) 


.006 


1,650 


1.85 


.073 


5,300 


180.00 (each) 


.232 


4,700 




.207 


250 


.10 


.011 


3,000 


300.00 (each) 


.132 


3,000 


300.00 (each) 


.132 


112 


2.80 (each) 


.005 



ECONOMY IN SCHOOL BUILDINGS 



by Donald W Edmundson, AIA* 



DILL CAUDJlL in one talk on 
u school building design, used as 
an illustration a camera tripod. One 
leg represented educational require- 
ments & as various features of pro- 
gram were added, this leg was ex- 
tended until finally it reached its 
full length. Next leg was quality of 
building. As various quality fea- 
tures were added, this leg was ex- 
tended until it was all the way out. 
Third leg was cost. All too many 
times its extension is stopped by 
budget limitation, with result that 
leg is so short that tripod cannot 
stand. When this occurs, it is neces- 
sary either to find some means of 
extending budget leg or of reducing 
other two. 

Problem of meeting budget is a very 
serious one & one which must be 
faced by architect & educators early 
in any planning program. Population 
increases are descending upon us 
like flood waters from a broken dam. 
Need for added classrooms & 
teachers almost staggers our under- 
standing. 

Little red school houses will do no 
longer. A bit of blackboard behind 
teacher's platform & tin cup hanging 
over water bucket have been re- 
placed in modem classrooms by cab- 
inets for storage of multitudinous 
supplies & corkboard for display of 
pupils' work has almost crowded out 
chalkboard. Running water, sinks, 
drinking fountains, floods of day- 
light, artificial light, controls, 
gadgets & more gadgets to control 
gadgets. Architect goes crazy trying 
to specify or invent them & custod- 
ian has nervous prostration trying to 
maintain them. 

Nevertheless, all these things are 
upon us & appear to be necessary — 
at least to a degree. Together with 
rising costs of labor & material, they 
flow together to make a rising tide 

* member AIA national Committee on School 
Buildings representing NW region 



until they meet immovable barrier 
of limited budget. This budget is, 
in turn backed up by legal limita- 
tions as to bonded indebtedness & 
sometimes voters' unwillingness to 
add to already o.er-neavy tax bur- 
den. 

If our needs are to be met, then, 
economy must dominate in all plan- 
ning & building. This need for econ- 
omy extends into every community 
from smallest & poorest district in 
back corner of state to largest cities. 
While I have not heard of any other 
districts pressed to frugality of one 
New Mexico district that is frying to 
find ways to make dirt floors usable, 
economy is watched very carefully 
even in cities where use of more ex- 
pensive materials is often rightly 
justified by reduced maintenance 
costs during life of building. 

We should distinguish between 
economy & cheapness. Webster de- 
fines economy as "thrifty" adminis- 
tration — often from retrenchment 
in expenditures — "strict husband- 
ing of resources." Another meaning 
more pointed toward our problem is 
"management or ordering of parts, 
functions, etc, in an organic & or- 
ganized system." 

Cheapness, on other hand, refers to 
low cost &, many times, iow worth or 
value. Since we are considering 
buildings that are designed for 40- 
or 50-year life & which will in many 
cases, no doubt, be used for much 
longer than this, we dare not lose 
sight of costs over long haul as well 
as initial expenditure. 

Research & publications committee 
of National Council on School House 
Construction has published a study 
on Principles of economy in school plant 
planni:' ' Sc construction. Two defini- 
tions are quoted wh«ch I should 



like to requote. Frst is from New 
York State Commission on School 
Buildings, as follows: "Economy, 

as applied to school house con- 
struction implies wise & carefully 
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funds in providing facilities which 
are adequate in terms of needs of 
educational program at most rea- 
sonable cost." A word of caution is 
added in NCSHC booklet about low 
initial costs & it is pointed out that 
cheapest possible first cost is not 
always true indication of econ- 
omy. They also note that "any cur- 
tailment that handicaps educational 
program or reduces efficiency 
should be classed as false economy." 

Other quotation is from American 
Association of School Administra- 
tors — from their book American 
School Buildings — as follows: "True 
economy is a complex relationship 
between original cost, educational 
utility, efficiency, maintenance & 
operation expense." 

programming: 

Design of educational program is 
not within scope of this presentation 
— we would simply like to empha- 
size that program must be realistic. 
Architect is not a magician & con- 
tractor is not a philanthropist — at 
least not by intention. If major leg- 
shortening is necessary to make tri- 
pod stand, some of excess may have 
to be sawed off program leg as well 
as quality leg. 

Educator knows how many children 
hp wiM have to educate, he knows 
courses that must be taught, number 
of teachers that will be required & 
general character of program that 
will be carried on. Together with 
architect he can determine type of 
environment desired for students. 
Social & economic status of com- 
munity must also be taken into con- 
sideration. 
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It is not intended to draw a hard 
line of distinction at this point, but 
rather or. indication of responsibili- 
ties. A *vise architect can be of great 
assistance in many phases of pro- 
gramming. 

concealed costs of bod timing: 

It is generally possible to forecast 
school plant needs for several years 
in advance. Budget needs too can 
be, generally, forecast with reason- 
able accuracy. Yet, many times, re- 
luctance to face realities or hesi- 
tancy to present them to voters all 
too often delays prog .is until there 
is insufficient time for proper study 
& planning processes. 

By limiting his time, you may pre- 
vent architect from giving problem 
adequate study, you may make it 
impossible tor him to produce most 
economical plan, he may be pre- 
vented from preparing complete & 
carefully detailed drawings that en- 
able contractor to give lowest pos- 
sible bid. Lack of time may mean 
that old details & plans may be 
warmed over & accommodated to 
your site & program, possibly at a 
saving to architect but with decrease 
in efficiency of finished plant. On 
other hand, increase in bids caused 
by enforced lack of completeness, 
increases architect's fee. Don't ex- 
pect him to do it for less when work- 
ing under forced draft, because wear 
& tear can be terrific & overtime & 
its accompanying inefficiencies may 
far offset any gain. Main point is 
that it costs you money whether it 
goes in pocket of architect, drafts- 
men, or builder or suppliers & crafts- 
men on job. 

As to desirability of results & sav- 
ings from longer & more careful 
planning there can be no question. 

time of bidding: 

Another matter of timing which may 
be more intangible but nevertheless 
has important bearing on costs, is 



time of bidding. Best time is when 
there is no other work being bid, no 
work going on & everyone is 
anxiously looking for a job. Ob- 
viously such a time cannot always be 
found. In fact, such an idealistic 
time can seldom be found. 

For more realistic answer, analysis 
of work under construction should 
be made & if possible a season of 
year should be selected in which 
contractors & subcontractors are 
finishing up work at hand & are be- 
coming interested in the next job. 

During early months of year (in 
NW) major construction is more 
likely to be in finishing stages & 
members of building industry are 
anxious to line up work for coming 
season. On other hand, we have had 
good results in fall bidding where 
contractors are anxious to find work 
to keep key personnel busy during 
winter months. Even though wea- 
ther may not permit maximum pro- 
ductivity they are better off to have 
key personnel producing at half 
speed than to carry them on non- 
productive payroll or run risk of 
losing them. 

Even if it is impossible to set date 
ahead careful consideration of ac- 
tual day of bidding may have effect 
on cost of building. If several large 
jobs are be ! ng bid about same time, 
it behooves architect to check with 
fellow practitioners to avoid several 
major jobs being bid at same day or 
even, as sometimes has happened, 
two at same hour. Many times a 
contractor may wish to bid both jobs 
but conflict makes it extremely dif- 
ficult if not impossible for him to 
assemble his figures. Last few hours 
in a contractor's office before time 
of bid opening are apt to be very 
hectic. Phones are ringing con- 
stantly with subs trying to get fig- 
ures in & estimator is taxed to ut- 
most to compile his figures with 
lowest bid on each item & totals 
properly made. 



If two jobs are bid at approximately 
same time contractor will often be 
forced to choose between them be- 
cause it is physically impossible for 
him to bid both. This, of course, 
means less bidders on both jobs & 
man who does not bid might hcve 
been low bidder. Thus, if days for 
bidding can be reasonably scattered, 
often appreciable savings can be 
realized. 

Sufficient time should be allowed 
contractor for compiling of bid — 
from 3 to 4 weeks depending on size 
& complexity of jobs. 

time of completion: 

Time allowed for construction pro- 
cess can also have its bearing on 
cost if a job must be unduly rushed 
or if completion schedule forces con- 
tractor to carry on during bad wea- 
ther with inevitable lowering of ef- 
ficiency — which must be given 
consideration in bid. A wise con- 
tractor will, of course, push a job to 
completion as rapidly as possible & 
thus cut down on overhead, invest- 
ment in equipment & interest lost 
on retainer -fees, i have actually 
known of contractors that added 
several thousand dollars to their 
figures because they felt time sched- 
ule was unrealistic &, being backed 
by a liquidated damage clause, it 
might add to their cost. 

Because these matters of timing can 
add up to many thousands of dollars 
& yet cos', school district nothing in 
quality or adequacy of facilities it 
seems strange that more considera- 
tion has not been given to their im- 
portance. 

multi-use of space: 

Another phase of planning from 
which economies may stem is in 
multiple use of space. This again 
ties in very closely with program- 
ming & it is not for architect to have 
final say as to what uses may be 
overlapped into what spaces. There 
are many combinations (with which 
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we ore all familiar) which have been 
tried with varied degrees of success. 
Use of one space for more than one 
purpose immediately implies com- 
promise & compromises are seldom 
completely satisfactory. 

Again quoting from New York State 
Commission on School Building 
Economy handbook — rooms should 
be designed for multiple use " . . . 
when functions to be served (1) will 
not cause serious conflict in sched- 
uling of needed facilities, (2) will 
allow adequate time for each func- 
tion in school & (3) require physical 
facilities somewhat similar in di- 
mensions & nature/ 7 

Any contrivance that makes for uti- 
lization for all parts of school-day is 
a step toward economy. Corridors, 
often Va area of entire school plant, 
may be completely unused for many 
hours. It is true that corridors are 
necessary for circulation, & most 
high schools have for many years 
used corridor areas for lockers, but 
there are still many hours when 
there is no use made of them. 

Perkins & Will in their highschool at 
Keokuk, Iowa, i when associated 
with Caudill, Rowlett & Scott in Nor- 
man Oklahoma highschool, have 
progressed toward making these 
areas valuable as social space. 

A new junior high school at Bryan 
Texas by Caudill, Rowlett & Scott 
reduces separation between class- 
rooms & corridors in such manner as 
to make corridor-^oace act as port 
of classroom. 

area planning: 

• shope: Another consideration 
which can have definite effect on 
cost of building is general planning 
& arrangement. This is not intended 
to be an argument in fayor of single- 
or doubie-loaded corridors, finger 
plans, cluster plans or compact 
plans, but will merely attempt to in- 
dicate that some of these things af- 
fect cost. 



Another axiom for planners might 
be stated — "if you want to cut 
corners on cost eliminate corners on 
plans." Outside wall costs more 
than inside partitions. Stairways 
cost more than corridor. There is 
saving in area & outside wall by com- 
port plan arrangement. Savings may 
be offset by additional cost of get- 
ting adequate light to inside por- 
tions of classroom. 

• height: AIA Committee on School 
Buildings has recently published a 
school plant, study on lower classroom 
ceilings. This leaflet indicates that 
ceilings as low as 7 7 8" have been 
used successfully. Ceilings of 12 7 & 
14 7 were designed primarily to per- 
mit light (falling at its legally-or- 
dained angle of **5°!) to penetmte 
inner reaches of 24 7 rooms & sec- 
ondly to provide a large volume 
above pupils' heads for storage of 
contaminated air! With today's 
techniques for getting natural light 
& artificial light into every part of 
room & with forced ventilation sys- 
tems — reduction in old-fashioned 
concept of high ceilings is certainly 
worthy of consideration. Saving in 
wall height & volume of air to be 
heated will certainly contribute sav- 
ing in building & operating costs. 

• flexibility: To make a plan as flexi- 
ble as possible may or may not 
create cavings in initial cost. In any 
event it should provide an overall 
economy. Use of movable storage 
cabinets & space-dividers may create 
very real economy in space utiliza- 
tion. 

Again quoting from NCSHC treatise 
on economy: "a school house that is 
so designed & constructed that it is 
next to impossible to alter or re- 
arrange classroom space shackles 
educational program. This is false 
economy regardless of how low in- 
itial cost of building may have 
been." 



design technique: 

So much for planning process — 
now let us consider design tech- 
niques that affect economy of school 
buildings. How are we going to en- 
close our space? What materials are 
we going to use for floors, walls, 
reilinas & roofs? Who 1- will be our 
system of support for these mater- 
ials? Is there any economy in a mul- 
ti-story building over a 1 -story struc- 
ture or does economy lie in direction 
c £ a spread-out campus plan? 

There are many factors with bearing 
upon answers to these questions. 
Availability of materials in an area 
& proximity of craftsmen experi- 
enced in their installation may pro- 
duce many different answers to 
same question. Local weather con- 
ditions may have bearing not only on 
durability & acceptance of some ma- 
terial & types of construction but 
may affect installation of materials. 

In Portland Oregon area plaster is 
one of cheapest materials we can 
use for interior wall finish & it can 
be applied any time during year. 

Cost of artificial heating & drying is 
relatively small. On other hand in 
a remote area, hundreds of miles 
from nearest plasterer, cost of trans- 
portation & subsistence will make 
cost of plaster much greater. Areas 
with freezing nights in July neces- 
sitate operation of heating plants — 
which again runs up cost. 

Type of construction & combustibil- 
ity of materials has direct bearing 
on insurance rate of a building & 
again is a phase of planning that 
sometimes becomes very mysterious 
& has often been ignored. Insurance 
rates are set by rating bureaus which 
observe rules — which sometimes 
seem to be fearfully & wonderfully 
made. Sometimes changing mater- 
ial in an outside wall or fireproofing 
of apparently unimportant lintels 
will make considerable difference in 
insurance cos of entire structure. 
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A small fmme addition to a fire- 
resistant structure will have detri- 
mental effect on insurance rating of 
entire building. 

floors: 

If ground is level & reasonably dry, 
cheapest floor construction is prob- 
ably a concrete slab poured directly 
on ground & covered with asphalt 
tile. An irregular piece of ground 
or moisture conditions may necessi- 
tate slab being reinforced & sup- 
ported above ground — perhaps., 
use of wood-joist construction may 
be indicated. 

While slab-on-ground may appeor 
to be very simple, many times re- 
quired pipe trenches for heat pipes & 
ducts add costs which rob design of 
economy. In recent years materials 
have been developed whereby heat 
pipes can be carried in insulated 
sheaths outside of building area to 
avoid some cost of trenching. How- 
ever, if frost-line is 30" or more 
down, widening of foundation wall 
excavation may make construction 
of pipe-trench a simple matter, 
Here ugain, locality & weather con- 
ditions have a bearing even on cost 
of floors. 

walls: 

Our office recently made compara- 
tive cost analysis of several types of 
exterior wall construction. These 
were analyzed on basis of initial 
cost, probable maintenance costs & 
cost of fuel to offset heat ioss. Final 
analysis compared all walls on their 
costs over a 20-year period. Result 
indicated that some walls with low 
initial cost lost some of their econ- 
omy when costs of repeated main- 
tenance & cost of pumping heat thru 
them were taken into account. 



partitions: 

Most usual construction of wood 
partitions is frame with dry v/all or 
plaster finish. In Portland area we 
are finding that steel studs with 
gypsum lath & plaster are in about 
same bracket as wood frame wall. 



I am told that an elementary school 
addition with tilt-up concrete walls 
between each classroom has worked 
out quite economically. These walls 
should certainly provide good sound 
barriers between rooms & should be 
acme of indestructibility. They do, 
however, seem to be inflexible in 
case changes should be desired. 

In last year's issue of American School 
Sc University, Bill Caudil! had a report 
on what 'he calls space-dividers. He 
has made wide use of panels of 
chalkboard, corkboard, pegboard & 
plywood extending from floor to 
rather low ceiling. These serve not 
only as dividers but are useful for 
display. Movable cabinets have 
been widely used as space-dividers. 
These devices all would appear to 
have commendable features. 

Our own cost analyses have always 
indicated that where low cost is 
mandatory, a straight framed par- 
tition, which a carpenter under- 
stands, is still cheapest. Chalkboards 
& tackboards may then be mounted 
in more limited areas & at less cost 
than full-height materials proposed 
for space-dividers. 

windows: 

Comparative costs of wood sash vs 
• steel sash vs aluminum should be 
weighed very carefully. In some 
cases glass can be stopped into rab- 
bets in structural members & win- 
dows constructed very simply. On 
other hand if number one workman- 
ship is required this may make mil I- 
work out of what otherwise would be 
framing. 

There are many designs of alumi- 
num windows that can be installed 
for not too much more than wood or 
metal sash. This eliminates paint- 
ing but if sash section is too light 
or window too large other problems 
may be introduced which again 
bring costs up. 

Everyone is now becoming window- 
wall or cl r'ain-wall conscious. Prac- 
tically every manufacturer of sash 



is coming out with a window-wall. 
This generally consists of sash ex- 
tending from floor to ceiling glazed 
with glass where ligh. is desired & 
with some sort of opaque & heat- 
resistant material up to window-sill 
height. This material may be struc- 
tural glass with baked-on enamel 
finish or it may be a porcelain 
enamel metal or anodized alumi- 
num. This may be backed with vary- 
ing combinations of insulating & 
fireproofing materials. Integral mul- 
lions may even be strong enough to 
carry roof loads. 

At present time most of these win- 
dow-wall systems are no cheaper 
than more conventional types of con- 
struction. However, race has just 
begun. It certainly seems it should 
be cheaper to manufacture a panel 
such as this in a factory & assemble 
it in one piece than to construct a 
wall of concrete, face it with brick 
& set sash in an opening. 



roof framing: 

Oregon is a lumber-producing coun- 
try & roof framing systems making 
use of this readily available material 
have always been popular & inex- 
pensive. Sometimes our "pond- 
dried" materials create shrinkage 
problems but on whole we have 
learned to get along very well with 
lumber. 



In days of 2 4 ' classroom, heavy 
joists could be made to span this 
distance. 



By time we had this type of con- 
struction refined, educators began 
clamoring for larger & more nearly 
square classrooms. We 'than had to 
put our stock roof plans back on 
shelf & begin searching for new & 
economical ways of supporting roofs 
over these longer spans. Steel 
trusses, glu-lam beams, steel joists, 
long-span joists are all being used 
& new systems are appearing every 
day. P re-stressed concrete beams 
for instance have been found to be 
competitive with glu-lam wood con- 
struction. 



In south, where lumber is more ex- 
pensive, 1 -story school buildings 
have been economically built in 
reinforced concrete with roof slabs 
erected on steel columns by lift-slab 
method. Lift-slab design has an im- 
portant application in multi-story 
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not found any way to mr^e it com- 
petitive with wood framing for 1- 
story buildings. 



Rigid-frame' steel bents are popular 
in places where lumber Is not too 
plentiful. In this system posts & roof 
frames are welded together in in- 
tegral units that support horizontal 
& earthquake stresses as well as ver- 
tical loads. These bents are erected 
to form a self-supporting frame, 
roof is built on top & walls & par- 
titions are set under roof between 
structural bents. 

n u It i- story vs T -story: 

While most of us are convinced that 
elementary schools should be limited 
to maximum of 500 pupils & built on 
one floor, there are cases v/here a 
multi-story building should be con- 
sidered for secondary schools. This 
would be true where site is limited, 
where very large student body must 
be accommodated & it might be 
appropriate where site is of such ir- 
regularity that it does not lend it- 
self to a spread-out building. There 
are many such factors, perhaps 
more educational than architec- 
tural. In a multi-story building there 
will be added costs for stairv nys & 
corridors to give access to stairs, & 
in ail probability multi-story build- 
ing must be of fire-proofed construc- 
tion. Savings are realized thru re- 
duced roof area & some savings in 
heat-loss because of rriore compact 
building. If school is large there may 
be consid *able savings in distances 
traveled by students & administra- 
tion. 



mechanical equipment: 

In rural schools of not too long ogo, 
entire mechanical system consisted 
of shielded stove in one corner & 
pump on porch. Urban schools had 
inside plumbing & central heating, 
h eating controls consisted of 
teacher sending a note to janitor 
which sometimes resulted in janitor 
putting more wood on fire, or was 
sometimes simply ignored with a 
few mumbled remarks not intended 
to be carried back to teacher. 



An extravagance forced upon us by 
regulation is excessive number of 
plumbing fixtures required by state 
departments. 



We now find plumbing & heating 
costs accounting for 16-24% of 
total cost of construction with elec- 
trical contracts running from 5- 
10%. These mechanical devices, 
without which our schools would not 
be considered modern, are compns- 
ing from 1 '4 to 1/3 of total cost of 
our buildings. 



While some of this no doubt adds 
to comfort & health of our school 
children, it all has added to cost of 
our school buildings. 



I am told thai a school wss recently 
constructed where a limited budget 
forced architect to employ very novel 
& almost unheard-of device of hand- 
controlled valves for regulation of 
heat in each room & where teachers 
open windows for ventilation. Cus- 
todian has to turn on oil burner in 
morning. We are told that system 
is working quite admirably with only 
minor complaints about added work 
& responsibility. While it might be 
quite dreadful tc contemplate, we 
may find such expedients with in- 
creasing regularity. 



site: 

A growing school district with any 
kind of population forecast would 
do well to buy & hold sites in a de- 
veloping area. Not only will it be 
possible to select them with greater 
degree of freedom, but property will 
p ro k a b!y less thnn nftpr de- 

velopment har started. In selecting 
a site it is important to consider 
availability of utilities. In deter- 
ming cost of a school site cost of 
development should also be con- 
sidered. Low initial outlay may be 
overshadowed by necessity of exten- 
sive roadway, water system or sew- 
age disposal system. Soil conditions 
that make good farm or pasture 
lands may create foundation & 
drainage problems. Contours & ti' *r 
effect on building & development of 
playgrounds should also be con- 
sidered. 



conclusion: 

There are no known V'ays of making 
huge savings in construction. Real 
economies can be realized only by 
careful consideration of all possi- 
bilities — by chipping here a little, 
there a little, juggling, compacting 
areas & facilities, overlapping here & 
there, mixing imagination with good 
judgment. 



With best effort this stili may not 
be enough & something must then be 
done to one of other legs of tripod. 



Many of you will probably remem- 
ber, during early days of automobile 
there were innumerable gas-saving 
devices offered to car owners. One 
motorist had so many devices, 
each guaranteed to save 20% of 
his gasoline, that he had to stop 
every 25 miles & diain excess c f 
his gasolit. tank. If anyone should 
find any way of accomplishing this 
in school construction I would cer- 
tainly appreciate it if you would let < 
me know how you're doing it. 



ONE MORE ROUND 

by Landis Gores, AiA 

Even back in pre-satellite days, 
educational costs in the US were a 
subject : hat bubbled and frothed 
like a seething caldron; and a series 
of forays into the field last summer 
by some very popular journalists 
for pages of possibly too popular 
publications can only be agreed to 
have occasioned some thoroughly 
noisy explosions which were curi- 
ously devoid of significance. Cer- 
tainly uiO serious and reasonable re- 
buttals which appeared in our major 
architectural magazines are to be 
welcomed for returning the discus- 
sion to facts and firores and chap- 
ters and verses — and among other 
things to pointing out the minuscule 
role of the architect in causation of 
school costs. And yet to this one 
interested spectator- -no participant, 
being an architect who has yet to be 
commissioned with the five schools 
it is necessary to show to one’s credit 
before he can hope to be entrusted 
with his first one, yet not really an 
‘educator’ either, having not once 
been within the gates of a normal 
school or teachers’ college — to this 
onr the temptation is irresistible to 
say that we have been thus far fenc- 
ing around with what may well be 
the really central issue in the ques- 
tion cf educational building costs. 
And so, like a fool, he rushes in 
where experts fear to tread — al- 
though, be it said to their credit, they 
do not deny the need. School Con- 
sulant Nickolaus L Engelhardt, Jr, 
in Architectural Forum, November 
1957, says one “all-important item 
still escapes these simple end-figures 
. . . the quality of the educational 
program.” 

A VALUE CRITERION 

Here, at last, is the subject which 
should enlist, if it has not already, 
the attention of every citizen— we 
are all in it together. The late John 
Knox Shear touched on this aspect 
also in Architectural Record, Octo- 
ber 1957: “At the outset, the very 
value placed on education differs 
widely. Where books are revered, 
libraries will be bigger, and where 
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basketball, gymnasiums.” It is a 
matter which has long fascinated this 
critic, has ,r npeUed him through 
countless publications and investiga- 
tions in search of such a quality, or 
value, criterion. Having found none 
ready-made, he has therefore con- 
structed, and proposes here to set 
down, his own suggested tabulations 
for assessing school building pro- 
grams in terms of educations 1 qual- 
ity. These figures are certainly not 
correct, for they are inescapably 
subjective but so are all value judg- 
ments. If they can only serve as 
whipping posts, that others may 
stand up and express differing value 
judgments in opposition to them, 
they will have served a signal pur- 
pose in redirecting attention for the 
lion’s share of cost responsibility 
from the architect to the essential 
owner, the board of education and 
the taxpayer-voter. 

How are educational costs as- 
sessed, in terms of educational 
values? There is, in fact, a sort of 
Basic Field Manual on the subject, 
the Biennial Survey of Education in 
the US, issued by the US Office of 
Education, eg 1948-50, ea 1^53 — 
unfortunately its accounting break- 
down, while classical for bookkeep- 
ers, will have nothing to do with 
volatile conceptions like educational 
values. The categories are: 

administration 
instruction 
operation 
maintenance 
auxiliary services 
fixed charges 

The briefest of stuuy establishes that 
items 2 and 3 both include costs 
connected with every conceivable 
feature of the educational program 
and, without any further attempt at 
distinction, clearly some more in- 
cisive, More significant, more sub- 
jective criteria are required for vaue 
judgments. 

The field, from here on, is open. 
It is vast, only slightly contoured. 
But it is not entirely without sign- 
posts — Mr. Shear’s quoted sentence 
points us a way. Other arrows in 



same drxtion are to be seen day 
after day, in editorial pages in news 
and opinion magazines, in reports of 
words and thinking of many serious 
men. Arthur Bestor, Professor of 
History at the University of Illinois, 
suggests the following seres of edu- 
cational priorities: 

1. standard instruction in basic in- 
tellectual disciplines 

2. special programs for superior 
students 

3. remedial programs 

4. intramural athletic & physica 1 fit- 
ness programs 

5. vocational training in special 
skills 

6. extracurricular activities 

7. scholarship funds for able stu- 
dents in need 

S. custodial and life-adjustment 
programs 

9. luterscholastic athletics 

Once priorities have been pro- 
posed in the race for the educational 
dollar, explanations are clearly in 
order, especially for those categories 
?t the bottom of any man’s list. As- 
suming 1-4 to be self-explanatory, 
one must limit 5 to technical voca- 
tional training, machine tool and 
metal fabricating, carpenter and 
cabinetwork training, etc, in urban 
areas, agriculture and livestock in 
rur?l areas, to avoid confusion with 

8. Category 6 includes such forma- 
tive but ancillary activities as student 
publications, student government, 
student clubs with various worthy 
interests, prom, student welcome and 
other broadly social committees. 
Category 7 involves recognition of 
need for educational funds, in de- 
fault of more normal sources, for 
very gifted students of depressed 
economic background who require 
more than tuition aid to keep them 
in school past the statutory minimum 
age. Category 8 is the great grab- 
basket — net only cooking and sew- 
ing and ‘general business,’ but a 
multitude cf mundane activities 
which already have been seen to 
demand a greater share of the edu 
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cational dollar, both school plant 
and instructional, then all of 1-3: 
consumer education: how to shop 
smartly 

how to make a family budget 
how to look at movies, or TV, 
or whatp er 

how to be popular at parties and 
dances 

baby care and training 
child psychology 
elementary sociology and civics 
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sex euucation 
driver training 

Meanwhile, 9 includes not only 
actual athletic contests, but allied 
spectacularity such as band and 
chorus (not to be confused with the 
serious study of music), cheerlead- 
ing, drum majoretting, etc ... . 
Against anguished protests, let it be 
remembered none of these categories 
is of itself stigmatized. But since 
they all compete for the educational 
dollar, there must be priorities, 
it will not be possible, in any *.ase, 



to apply this scale of priorities for 
the general educational dollar di- 
rectly to school building But, 

adapted very respectfully from that 
scale, a new scale o f priorities for a 
school building program emerges in 
outline, with alphabetic tabs this 
time and a numerical value rating: 

A. standard instruction in basic 

disciplines 10 

B. superior and remedial pro- 
gram facilities 9 
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practice 7 

D. intramural athletics and 

physical fitness programs 5 

E. vocational training in spe- 
cial skills 4 

F. extra-curricular activities 3 

G. custodial and life-adjust- 
ment programs 2 

H. interscholastic athletics 1 

J. administration and basic 

functional spaces 3 

A few explanations are in Older 
again. Categories 2 and 3 have been 
combined into B since physical plant 



required is virtually indistinguish- 
able. C (visual arts, architecture, 
music, dram.°, etc) is a new depar- 
ture, a quirk of this observer’s values, 
the product of his c inviction that 
esthetic education is a very im- 
portant component of the educa- 
tional process. Categories D, E, and 
F are conceived as unchanged from 
4-5-6. Category 7 drops out as in- 
applicable in a study of physical 
building programs. Categories 8 and 
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tion of a new category seems also 
necessary: the inevitable functional 
elements which bear no more, it 
seems, on ore facet of the educa- 
tional program than on another, but 
which still must be housed, as ef- 
ficiently as possible, yet at some cost 
— administration, cafeteria, walks, 
drives and parking, also health suites, 
hall lockers and storerooms. All 
these and more of this order are in- 
cluded in Category J. Finally, these 
tabulated priorities suggest a diver- 
sion already indicated in the table. 



classrooms 


80% A 


10% B 


10% G 


91 


kindergartens 


80% A 


10% B 


10% G 


91 


science labs 


90% A 


10% B 




99 


general business & typing 


100% G 






20 


home economics 


100% Lr 






20 


art rooms 


60% C 


20% B 


20% G 


64 


shop & farm buildings 


60% E 


40% G 




32 


band & chorus moms 


70% H 


30% F 




16 


gymnasia 


50% D 


50% H 




30 


pool 


70% D 


30% H 




38 


study halls 


80% A 


20% G 




84 


general education labs 


70% G 


20% B 


10% J 


35 


auditorium 


40% G 


30% C 


20% F 10% B 


44 


music rooms 


70% C 


20% G 


10% B 


62 


cafeteria 


100% J 






30 


library 


90% A 


10% B 




99 


shower & locker rooms 


60% D 


40% H 




34 


administration & health suite 


60% J 


20% D 


20% G 


32 


guidance & conference rooms 


100% B 






90 


student organizations 


100% F 






30 


teachers’ lounges & offices 


100% A 






100 


undifferentiated administration 


(see comment bottom 2nd column p. 40 ) 


40 


paved & landscaped playspace 


70% D 


30% G 




41 


paved parking & roads 


80% J 


20% H 




26 


athletic fields 


70% D 


30% H 




38 


stadium, grandstands, rink 


10% D 


90% H 




14 


stage equipment 


40% C 


30% F 


30% G 


43 


science equipment 


80% A 


20% B 




98 


cabinets & lockers 


50% J 


40% G 


10% A 


33 


kitchen equipment 


70% J 


30% G 




27 



39 



o 
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To resist ascribing ooint values in 
strict reverse order and *o gi/e a 
little extra weight where weight is 
due. Thus A and B stand slightly 
apart at the top oi the list with 10 
and 9 — C with 7 is still quite a cut, 
and quite rightly, above the great 
group of activities neither intellectual 
nor academic which obtain valua- 
tions between 5 and 1. Meanwhile J 
is too basic to deser\e banishment 
below the level of interscholasuc 
“athletic” spectacles. After due con- 
sideration it is accorded a weight of 
3, not so much because of any doubt 
of its necessity as because of a 
familiarity with its tendency to pro- 
liferate in classic conformity with 
Parkinson’s Law. 

The application of these thus es- 
tablished priorities to given physical 
spaces is speeued up by the examples 
of N. L. Engeihardt, Jr, in his ex- 
cellent technical cost analysis in the 
Forum article cited earlier: his com- 
prehensive lists of components, espe- 
cially lists No. 1 and No. 5 may be 
transcribed almost directly to pro- 
vide the bulk of the er.ries on the 
next tabulation. (See bottom p. 257) 
Once again a subjective judgment 
looms: Very few of -he listed spaces 
are devoted to one and only one of 
the 9 categories of this last tabula- 
tion. And so each space must be 
considered separately, with probable 
extent of its allocation to one or 
more of the 9 fields of activity ac- 
counted for. It seems only fair to 
limit such an imprecise apportion- 
ment to 10%, among other reasons 
because it is thus possible to develop 
a total value index of all physical 
elements between 1 and 100 instead 
of one of 10 times that range. For 
example, an art room would tend to 
be used about 60% of the day for 
serious esthetic study, appreciation 
and practice by the general range 
of students, about 20% for special 
work either of a remedial nature for 
slow or difficult students or of an ad- 
vanced nature for specially qualified 
students, and about 20% for socio- 
psychological adjustment projects in 
self-expression through permissive 
finger or spatter or wiggle-painting, 
cutting paper-and-p?ste abstractions 
or general 2- or 3- dimensional gold- 
bricking. Arithmetically, 6C (tithing 



percentages allotted) plus 2 B plus 
2 G equals 6x7-f 2x9 + 2x2 
equals index 64 for art rooms. Mean- 
while a science laboratory, which 
still presumably lends itself to noth- 
ing (may God preserve us) except 
serious study by every member for 
90% of its day plus an extra 10% 
of double duty with advanced stu- 
dents, receives an index of 9 A plus 
1 B equals 9 x 10 + 1 x 9 equals 
99, or just about as close to occupa- 
tional perfection as can be desired. 
[Ed: these calculations presuppose 
highest possible utilization but may 
perhaps be applied to any general 
average utilization] 

Another’s list, every other list, will 
differ from this one. But that is 
as it should be: only let every school 
board member or school building 
committee member s : * '’own for the 
time required to place his own hon- 
est best evaluations on these tables, 
and this paper will hate more than 
served its purpose. To return to a 
few more hotly disputable items of 
the last table — various athletic ele- 
ments are apportioned between D 
and H from estimates of extent to 
which their size or equipment cost 
has been inflated for benefit of pay- 
ing spectators rather than of par- 
ticipating students. In the hope that 
the auditorium may occasionally wit- 
ness convocations of most all the 
student body for exposure to a truly 
outstanding person or institution, it 
has been accorded a minimal ( 10% ) 
B component as acknowledgment of 
its superior program potentialities. 
As to the radical divergence of in- 
dex values between study halls and 
general education laboratories, these 
result from an assumption that the 
pedagogic policy of the institution 
concerned is implicit in the terminol- 
ogy used: in a study hall one studies, 
in a general education laboratory one 
does apparently almost anything ex- 
cept study. Finally, in the table 
above there has been added to the 
basic Engeihardt breakdown a clas- 
sification of undifferentiated admin- 
istration, in view of frequent impos- 
sibility of determining, from plans 
under comparison, exact uses to 
which various component sub-areas 
of ‘administration’ are put — certain 
minor but high priority activities 



may also be involved, such as a clin- 
ical psychological guidance suite for 
determining needs of exceptional in- 
dividuals or a teachers’ retreat with 
privacy enough to justify the name. 
For the rest, no explanations, no 
apologies. 

With this table complete, there 
remains only application to specific, 
to actual schools. While Engelhardt’s 
breakdown clearly proposes, as does 
this paper, to be valid for primary 
as well as for secondary schools, 
markedly sharper divergences are 
sure to manifest themselves in 
studies of highschools where the 
galaxy of non-classroom spaces is 
so far more extensive. Accordingly, 
the next project at hand is to ana- 
lyze, by these criteria, 4 of the 5 
new highschools presented in detail 
in the Architectural Record, October 
1957. The 5th school therein con- 
sidered involves such a high propor- 
tion of future construction as to 
render it unsuitabie to this study. 
At the start, be it noted that for 
speed and simplification all class- 
rooms have been assumed at 750 sf 
(according to Engeihardt, no class- 
room no matter how large should 
hold more than 27 pupils — if a top 
limit is set on the number of pupils, 
a maximum room size v/ould appear 
in order also, and cDmparison is 
made more apt in both particulars). 
All other construction areas are 
measured to include wall thickness 
where scale is sufficiently large. 
Areas developed but not built on are 
measured, then discounted, as fol- 
lows: walks, landscaped courts and 
play areas, roads and paved parking 
areas divided by 30 on the assump- 
tion their cost will approximate 
$0.50 psf where building costs aver- 
age $15 psf. Athletic fields are 
divided by 50 on a similar assump- 
tion. Laboratory, kitchen,, stage 
equipment, etc, are likewise trans- 
lated on a basis of t sf construction 
equivalence per $15 of equipment 
cost. To each area equivalent is ap- 
plied the relevant index figure from 
the table — totals are then calculated, 
of basic area and of evaluated edu- 
cational use area — resulting ratio is 
the index of the quality of the edu- 
cational program embodied in build- 
ing examined — QED. 
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classrooms 
science labs 
commercial education 
home economics 
art rooms 
shop 

band room 

gymnasia 

auditorium 

music rooms 

cafeteria 

library 

showers & lockers 
administration — undiff 
paved & landscaped play 
parking & roads 
athletic fields 
stage equipment 
science equipment 
cabinets & lockers 
kitchen equipment 



1 .>,500 sf 91 

5.600 99 

1,680 20 

1,920 20 

1,920 64 

3.200 32 

1.200 16 

7.500 30 

7,400 44 

750 62 

a ann 30 

3.600 99 

6,100 34 

4.200 40 

600 equiv 41 

2.500 equiv 26 

3,800 equiv 38 

470 equiv 43 

1,300 equiv 98 

6,200 equiv 33 

1,560 equiv 27 



1,225,000 

554.400 

33.600 
36,400 

122,700 

102,600 

19,200 

225.000 

326.000 
46,500 

132.000 

356.400 

207.400 

168.000 

24.600 
65,000 

: 4 2,000 
'> 0,000 
127,000 
204,600 
41,300 



totals 79,400 

EDUCATIONAL QUALITY INDICES: 

John Jay High School, Cross River, NY 
Washington High School, Phoenix, Ariz 
Horace Mann High School, Little Rock, Ark 
Westwood High School, Westwood, Mass 





4,176,700 


4,176.700/79,400 


52.5 


5,399,000/109.800 


49.2 


3,835,100/66,845 


57.5 


3,604,200/66,950 


53.9 



AN EXAMPLE 

One school suffices to demon- 
strate breakdown and calculations 
involved: the first of the 4 proposed, 
John Jay High School, in Cross 
River, NY, is at same time most 
fully documented in the Pc Lord 
article, and accordingly follows here- 
with: 

It is to be noted that in each case 
above, completed form and maxi- 
ma enrollment of school is con- 
side, ed, since several projects, in de- 
parture from their current operation, 
envisage substantial increases in 
numbers of classrooms while one 
plans no increase in classrooms but 
several substantial non-academic ad- 
ditions. To analyze from existing 
conditions would thus be clearly un- 
fair. Also note that data on equip- 
ment costs are furnished in original 
text in unequal patches if at all. 
Such items are as a whole relatively 
small and not markedly below event- 
ual final indices but in fairness to 
the school most completely tabu- 
lated (John Jay High School), its 
quality index will rise from 52.6 



to 54.1 if its equipment costs be 
eliminated from consideration as is 
the case with most others. Finally, 
note that lowest-rated school of the 
4 considered presents somewhat of 
a special case — it is only the heavy 
investment in vocational training 
areas, shop and farm both, far be- 
yond that of any other school and 
presumably in response to a district 
plan or some such local pressure, 
that brings the index in this one 
case fractionally below 50. 

The greatest interest, to this ob- 
server, lies in the relatively small 
divergence among the 4 widely 
separated schools studied. It would 
seem to indicate a considerable uni- 
formity of opinion among superin- 
tendents, school boards or taxpayers, 
across the nation, about the type of 
educational facilities they wish to 
purchase with their building dollar.!. 
The fact that all 4 schools rate only 
in lower and middle 50s by the cri- 
teria is equally significant, though in 
a slightly different way. Sc long as 
the community has an undisputed 



sufficiency of dollars, surely it is 
free to expend them on all facets of 
the educational program whether 
they have a value rating of 1 to 10 
in the table, provided only that funds 
are budgeted fer higher value activ- 
ities in advance of ones of lower 
priority. But in communities where 
school building funds are limited, or 
where intention is to secure as nearly 
as possible maximum educational 
value from the building debar, it 
would be surprising if somehow a 
higher educational quality index 
could not be secured. 

Two unidentified schools cited by 
N L Englehardt, Jr, in the Forum, 
November 1957, provide a case in 
point. Application of the space in- 
dices ti 1 these schools results in an 
educational quality index for School 
A, the austerity school, of 58 6 — for 
School B, the luxury school, of 53.2 
Here, for all its economy, School A, 
w ; th only half the square footage of 
School B, both total and per pupil, 
receives an index only 1.1 above the 
highest of the 4 identified Record 



classrooms (24) 


18,000 sf 


91 


1,638,000 


science labs 


6,000 


99 


594,000 


art rooms 


2,000 


64 


128,000 


shop 


2,000 


32 


64,000 


gymnasia 


6,500 


30 


195,000 


showers & lockers 


2,500 


34 


87,500 


auditorium 


6,000 


44 


264,000 


music rooms 


2,000 


62 


124,000 


cafeteria 


4,000 


30 


120,000 


library 


2,500 


99 


247,500 


* . j.. t ii_ 

Muuy i:aub 


n Ann 




1 68.000 


<-)VVW 


W * 


60,000 


administration — undiff 


1,500 


40 


totals 


55,000 




3,690,000 


educa ial quality index: 




3,690,000/55,000 


67.1 



s ools rated earlier. Many ameni- 
ties of program have been sacrificed, 
and more than a few essentials of 
education have been seriously 
cramped or slighted. A smaller and 
cheaper school has been built, to be 
sure, but at a very real educational 
cost. And yet the cost, the sacrificing 
and slighting, are not inevitable. 
Some belt-tightening, perhaps, but 
not real cramping, if only the low- 
priority non-educational proclivities 
are closely watched and trimmed or 
excised wherever possible. A new, 
modest but well-rounded highschool 
can be formulated for the same 900 
students as Schools A and B, with 
an increase in net area over the 
former of only 15%, but with resto- 
ration of all the really crucial fea- 
tures of the luxury version which 
were lacking in the economy model 
— auditorium separate from cafe- 
teria, study halls separate from li- 
brary, more and larger classrooms 
and science, art and music rooms, as 
i. *he breakdown above. 



To raise quality index substantially 
above this 67.1 would appear to be 
a formidable work, entailing general 
revision of curriculum and of teach- 
ing emphasis sufficient to justify a 
revaluation of our space indices. 
This must be a consummation de- 
voutly to be wished, in some quar- 
ters at least, with the withering away 
of the two lowest-priority elements 
— namely interscholastic athletic 
spectacles and permissive life-adjust- 
ment programs, almost every instruc- 
tional space v ->uld rise in dignity, 
resulting in the altering of certain of 
the indices to read as follows: 



classroom 


98 


art rooms 


74 


shops 


40 


gymnasia 


40 


study halls 


93 


auditorium 


66 


music rooms 


74 


showers and lockers 


40 



And as a consequence, the same 
physical spaces which were accorded 
a quality index of 67.1, would in 



this new school attain a quality in- 
dex of 76.2. 

If this be but a numbers game, 
let each man make the best of it. 
Of couise these figures have been in 
many instances subjec.ive, and vul- 
nerable — the professional school 
planning expert is not so foolhardy 
as to risk his specialty on such will- 
o’-the-wisps and he, like Mr. Engel- 
hardt, appraises with laudable lucid- 
ity site costs and administrative 
costs, construction costs and fees, 
correction factors for year and time 
of year and region and type of com- 
munity, gross area and net area, 
character of structure and character 
of materials. And not for a moment 
is the importance of any of these 
hard factors to be denied or mini- 
mized. But there still remains that 
elusive, quintessential question of 
the real value of the educational 
program each building embodies — 
and so here is one tentative sug- 
gestion of how to go about the 
answer. 





Budget for 

School Site Development 

by Robert F. White, ASLA, Landscape Research Consultant 
Texas Engineering Experiment Station 



High School, Oscoda, Michigan. Ar- 
chitects: Eberle M. Smith, Associates. 
Intriguing model for a senior high 
school with a capacity of 1,320 stu 
derts located on an eighty-acre site. 
Note ingenious use of simple mate- 
rials denning site and facilities. 



The atmosphere for learning is 
not confined to buildings alone. Tne 
relationships of buildings to their 
sites and of the sites to the com- 
munity are vital for stimulation of 
a sense of belonging to an ordered 
society. This means a society in 
which learning is important not 
only for self preservation from 
man's destructiveness, but in which 
nature and her processes are to be 
contemplated for their life-giving 
attributes — to be made a part of 
education. 

Since it is not possible to locate 
each school site in a pristine wilder- 
ness or, as a matter of fact to bring 
the pristine wilderness to the school 
building, what might be considered 
an intelligent approach to school 
site landscape development under 
present circumstances? 

It is not the intent here to de- 
scribe the process of site or planting 
design nor to suggest methods of 
planting or plant types, but rather 
to suggest the real values resulting 
from these and to indicate their 
costs. Professional services for these 
details are available to those inter- 
ested. Because of the nature of the 
work involved, most landscape ar- 
chitects prefer to quote their fee 
schedule on a particular job, how- 
ever, to generalize, it may be stated 
that school site and landscape de- 
velopment plans are usually avail- 
able on a sliding fee schedule de- 
pending on the construction cost 
— a project costing $5,000, for 
instance, would call for a 15% fee 
fop full service while a $50,000 proj- 
ect would require a 10% fee, etc. 
The cost of planning service, in 



most instances, will be made up in 
a brief period by the elimination of 
costly errors resulting from the lack 
of forethought. 

In spite of the fact that man has 
made great scientific advances and 
the development of synthetics of all 
types are now big business, he is 
still completely dependent upon 
plants for his existence. Since this is 
true it would appear that education 
at all levels should consider vegeta- 
tion and vegetative processes of 
inestimable value for learning for 
ail ages. 

A Part of Education 

The school site is seldom consid- 
ered in its true character — it is a 
potential laboratory for learning. 

The areas of learning are the 
purely utilitarian aspects and the 
esthetic values. A separation of 
these does not mean to imply a 
greater importance for either — 
rather does it emphasize the impor- 
tance of both. 

With the rising population and 
the growing tendency toward cor- 
porative farming, and consequent 
elimination of the small farm, it 
becomes increasingly apparent that 
fewer and fewer children will have 
an opportunity to witness the mira- 
cle of seed germination and to gain 
the realization that most human 
food is directly or indirectly con- 
nected with the soil. Since this is 
true, a significantly-sized garden 
plot should be available to all grades 
on each school site. The gardening 
should be done seriously and in 
sections of the country where plant- 
ing may be accomplished only dur- 



ing spring and summer months, the 
gardening may oe carried over as 
a very worthwhile summer activity. 
Such a school garden would not 
necessarily be limited to the culti- 
vation of vegetables only, both an- 
nual and perennial flowers could be 
included as part of the stady. In 
any case, a well-cared-for garden, 
be it vegetable or combination of 
vegetable and flower garden, can be 
a source of real pleasure. 

The garden, under most circum- 
stances, would be a minor portion 
of the school site. The remaining 
portion or the site not covered by 
buildings and parking areas — and 
of the latter much study is needed — 
should have some vegetative cover. 
The cover has very practical aspects, 
which fortunately have simultane- 
ous esthetic values. It eliminates soil 
erosion by wind and/or rain and 
further enhances the site by elimi- 
nation of dust and mud, which in 
turn reduces building maintenance 
costs and produces a more healthful 
atmosphere. 

Anti-Vandalism Aid 

At this point it may be well to 
suggest th- : mportance of stimulat- 
ing inte - what appears to be a 
neglect ea of our education 
process — namely, preservation and 
protection of public property. 

Somehov', we Americans have 
the erroneous impression that pub- 
lic properties are the responsibility 
of anyone ctfter than ourselves. We 
see everywhere the results of an 
attitude that since an aiea is public 
it may be abused. Consequently, 
tax doilais which might have been 



43 




Novato High School, Marin County, California. Reid Rockwell Banwell and Tarics, Architects*. A senior high school 
with a capacity of 850 pupils located on a 43-acre rolling site in the San Francisco Bay area. This site in a small valley 
with wooded hills on three sides is generously sprinkled wkh splendid oak t.ees. Since the housing developments near- 
by were destroying the trees, the board of education of the school district made it a special point to try to preserve the 
trees on the site. For this reason the building has been developed among the trees and the play areas have been located 
on portions of the site that were not wooded 



spent to purchase added benefits 
for all must be used to maintain 
and police the limited spaces avail- 
able. 

With our rapid increase in popu- 
lation this situation is bound to be- 
come more acute unless we can 
make people see that public prop 
erty is a trust to all and that it be- 
hooves each of us to protect his 
own interest by caring for it. To 
flount authority is apparently a 
human characteristic. If at an early 
age we could be made to realize 
that such action really means that 
we are working against ourselves, 
the situation might improve. What 
better place than the school site to 
introduce the true values of respect 
for public properties? This can be 
done only with public properties 
which have been developed and are 
maintained in a manner which war- 
rants such respect. 

Area and Duplication 

Although some far-sighted school 
administrators have been success- 
ful in acquiring reasonably-sized 
sites for school development, in 
many areas inadequate sites con- 
tinue to be bought. To be sure added 
acreage means added initial and de- 



velopment costs and, not to be over- 
looked, added maintenance costs. 

It is apparent that school author- 
ities may have difficulty in justify- 
ing site development costs in rela- 
tion to total budget. It is hoped that 
this paper will help bring the edu- 
cational potential of all aspects of 
school site development into proper 
focus, so that its immense value 
will be realized by all, and conse- 
quently be given its proper weight 
in school development budgets. 

Many cities have recognized the 
duplication involved in neighbor- 
hood recreation facilities and school 
sites and have provided for the for- 
mer by continued use of school fa- 
cilities beyond the regular school 
hours. To be sure such use would 
add the burden of policing but this 
would be greatly o.Tset by elimina- 
tion of duplicate public facilities. 
The idea has much appeal to most 
tax-payers. 

The practicability of combining 
park, recreation, and school sites 
is a matter of local concern. Re- 
gardless ot now it is to be accom- 
plished, if the'sehool site is to yield 
its full potential and become a 
laboratory for learning, it is bound 
to require more area. 



Maintenance Essential 

If the school authorities are not 
willing to accept the responsibility 
for adequate development and 
maintenance of this type of school 
site which will serve to educate 
young people and at the same time 
prove an asset to the community in 
which it is located, they might se- 
riously consider multistory struc- 
tures rising out of very limited 
hard - surfaced area surrounding 
them. 

Whatever the size, all free land 
area surrounding school buildings 
must be maintained. Since this is 
true, all persor.s responsible for 
school site planning must budget 
for adequate site development and 
in addition be realistic about budg- 
eting for site maintenance. The new 
school building will be limited in 
real value to students and commu- 
nity if it stands alternately on a 
dusty desert or in a sea of mud de- 
pending on the weather. 

Budget 

Although no single set of figures 
could possibly be applicable to all 
sections of the country, the follow- 
ing criteria may serve as a guide to 
suggest a reasonable basis fot a 




Auraual Maintenance— an example 



/" total acreage induced 54* $ acres 

tractor mowing orfy 185 A <o> $ 55.00 per. sc tc 

- r tractor pin? small mowers 58 A © % 61 .76 per acre 

lawns aisd shrubs without permanent 

irrigation 222.8 A @ 5163.58 per acre 

l&wqs and shrubs with permanent . 

- irrigation 12 A @ $211.5S p ■: acre 

- complete maintenance — highly * , . 

* i. Atvn i aimd an>at fi fi j A /Si tji 10 t? na? ag» . 



average acre maintenance cost 



$165.77 per acre 

♦Cosis may vary m efther regions of the VS. Figures given apply to the south* 
west (Texas) ..-**' - 






budget for school site and landscape 
development. Any site and land- 
scape treatment serves its function 
and looks well in direct relation to 
the quality of the maintenance it 
receives. The janitor cannot be ex- 
pected to maintain the grounds only 
when he has nothing else to do. 
Competent grounds maintenance 
personnel is mandatory, even if it 
has to serve on a part-time basis. 

The following price data on 
school site development and main- 
tenance costs present a reasonable 
base for budgeting purposes: 

Earth Work 

Excavation may range from 
$1.50 to $15.00 per cubic yard, 
depending on quantity, nature of 
material (sand or bedrock) to be 
moved. 

Porous fill $2.60 to $4.00 per 
cubic yard, again depending on 
quantity and nature of material. 

Lawn Areas 

Fine grading, fertilizing, seeding 
or sprigging may range in cost 
from $0.35 to $1.00 per square 
yard, depending on soil prepara- 
tion, type of grass used, and man- 
ner of propagation. 

Planting 

Groundcover areas may range in 
cost from $0.25 to $2.00 or more 
per square foot depending on soil 
preparation and plant material 
used. Shrubs used in mass planting 
or hedge rows may range from 
$1.50 to $4.00 each planted, de- 
pending on variety, s ; \e and plant- 
ing methods. Specirtien shrubs and 
small flowering trees — shrubs or 
trees used singly to emphasize char- 
acteristics of species — may range 
from $10.00 to $50.00 each 
plunted, depending on variety, size 
and planting methods. 



Shade Trees 

In most instances, size of tree, 
rather than species, is the deter- 
minant of tree prices. Although 
quite large trees may be trans- 
planted successfully, a 5 or 6-inch 
caliper trunk would probably be 
largest practicable size to use in 
school site development. Very often 
small trees of 2 to 3-inch caliper 
trunks, well planted and properly 
maintained will reach the size of 
the initially planted larger tree in 
two or three years .'me. Tree prices 
might range from $35.00 to $250.00 
each, depending on size. 

Irrigation 

In many areas of the country 
lawn and planting irrigation sys- 
tems are necessary to preserve 
plant materials during periods of 
drought. They are insurance on the 
investment. In larger open areas 
quick-coupling outlets designed to 
cover approximately 5,500 square 
feet may be installed for prices 
ranging from $85.00 to $100.00 
per outlet. Pop-up-heads for water- 
ing areas where spray control is an 
important factor cover approxi- 
mately 175 square feet per head 
and range in price f:om $16.00 to 
$20.00, depending on kind of pipe 
used. Initia' installation costs are 
soon «. Tset by reduced maintenance 
and use of less water. 

Fences and Screens 

Whether or not fences or screens 
are used on the school site depends 
on many factors. In mosi instances 
they aie considered for utilitarian 
value only and add little esthetic 
quality. This need not be so and if 
used, they should become an in- 
tegrated part of a pleasing composi- 
tion. They may cost as much as 



$25.00 per lineal foot for a six- 
foot, 8" thick masonry wall or as 
little as $1.00 per lineal foot for a 
four- foot chain-link fence. 

'Yelks *nd Paved Areas 

Under most circumstances walks 
and paved areas are a part of gen- 
eral contract. In any case, they 
should be generous in width and 
funct'onal in line and direction. 
They must be durable and safe. 

Althriijah U/c^lld amj naypfl .rpo rrio- 

terials need not be confined to con- 
crete o r asphaltic products alone, 
these are most widely used. De- 
pending on material and construc- 
tion details, such as exposed aggre- 
gate, color, etc., such surfaces may 
cost from $0.25 to $1.00 per square 
foot. 

Lighting of school site is an- 
other item of site development for 
which funds should be budgeted. 

The foregoing cost information 
cannot be adjusted to a formula to 
be applied to all school sites. It is 
itemized only to emphasize the fact 
that all site improvements cost 
money and that such improvements 
should be considered in developing 
budgets for school building pro- 
grams that are not to lose this ed- 
ucational potential. 

Any school site will look and 
function well in proportion to the 
quality of maintenance it receives 
and should have a site maintenance 
budget. Again, it is not feasible to 
suggest any uniformity. Each site 
will have its own characteristics and 
consequently require individual con- 
sideration. 

Maintenance Illustrations 

The above table reports on actual 
annual maintenance cost picture for 
a college campus.* 

A thirty-acre campus type high- 
school site originally planted at a 
cost of approximately $10,000.00, 
the planting operation having been 
done by school board personnel, is 
now being maintained at an annual 
cost of $7,700.00 — or an average 
of $256.66 per acre. 

Conclusion 

Each school site needs consid- 
eration as a pleasing community 
asset, functional in every detail. Its 
teaching potential should be ex- 
ploited fully and programmed ade- 
quately. A professionally-trained 
landscape architect can help you 
toward these objectives. Funds must 
be budgeted not only for initial de- 
velopment but for continued main- 
tenance operations. 
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Suman values: psychologically shelter.ng effect of roof-like ce ding 
nature near at hand. Oak Manor School, Fairfax, California 



Rooer Sturtevant pi oto 

• sun control by overhang, sky glare cleverly avoided by hillside — 



I N A PLAY by Jean Giraudoux one 
general tersely & completely ex- 
plains another general's failure by 
the comment — "He had a bad defi- 
nition of war." 

What is architecture anyway? — our 
ideas have changed a lot since I 
started studying the subject in 1 926. 
There were a lot of catch-expressions 
then — s now — about architecture 
being "organic" (Whatever that 
means), needing a "total unified 
effect," requiring "balance," either 
thru symmetry (which was easy) or 
asymmetry (which was hard to get 
away with until senior year). We 
also were instructed to seek good 
"scale," good "relationship to ad- 
jacent buildings" & we were given 
the limited choice between "monu- 
mentality" & "delightful informal- 
ity." 

Apparently the teachers of architec- 
ture of our time had forgotten one 
of the most important statements of 

* staff executive, 

AIA Committee on School Buildings end 
Educational Facilities 



architectural theory — that of the 
Chinese philosopher Lao-tsze 2500 
years ago: 

"The reality of a room is not in Hie four 
walls but in the space enclosed." 

In 1926 they didn't teach us much 
of anything about architecture as we 
think of it today — as space, condi- 
tioned for use & amenity. Archi- 
tecture is a fabric of useful & experi- 
ential space. That is space that you 
can sense as an esthetic experience. 
If you wish to understand architec- 
ture better, try to develop in yourself 
this ability to experience space. Sta- 
tic space as you stand in it — or dy- 
namic space as you walk thru it & 
it flows around you in changing vol- 
umes of enclosure. Even outdoors 
when walking thru the woods & Com- 
ing to a clearing or when climbing 
around in hilly country or when 
among large rocks you can enjoy 
participation in space when this 
sense of it is awakened. In fact you 



now with- 



in 



enjoy these experiences 
out understanding them. 

Gooa architecture — is design 
space (but not cold, steiile, abstract 
space). It is space which is condi- 
tioned by (& which conditions) light, 
color, form, texture, sound, air, 
body-furniture & thing-furniture, 
storage, water & power supply & 
wcste-disposal. Good architecture 
works with its region & climate. It 
encourages safety & is fire-safe — 
not a combustible trap! It is de- 
signed to be easier to take care of & 
to maintain in good condition. This 
is the true meaning of the revolu- 
tion in contemporary architecture — 
that these dynamic force r * elements 
should shape the building, & thru 
coordinated expression in it become 
an esthetic experience. 

building life-expectancy: 

How long does a school building 
last? 30 years? 50 years? 

Is it possible that there will be some 
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Perkins' & Will, AlA BiZZ - sdrich, Hedrich-Blasing photo 

ftexib!e groupings — multi-lateral lighting — intimate relation to natural setting — warmth of natural wcod ceiling* Heathcote School, 
Westchester County, New York 



school buildings built according to 
today's ideas still in use 30 or 50 
years from now? Yes, i* is p „sible 
— & we hope that they may even be 
paid for! 

Can you see now how important it 
is that a school building be flexible 
for improvements & alterations of 
function & have an adequate site & 
plan for additions? 

What are the values of extreme 
permanency of construction? Should 
schools, on the other hand, as one 
bright observer puts it, be disposable 
teaching cartons? This L no special 
pleading for repeat-business for ar- 
chitects but a question of economics. 
Communities change. Bring a Roose 
velt to Washington — take industry 
out of New England & put it in the 
Scvth — find oil in Mississippi — 
bring the aircraft industry to Los 
Angeles — bring a war-marriage 
birth rate to a whole nation — & 
you begin to have what we've got! 



You have heard the details of class 
room needs, etc, & I don't want to 
load you with more dangerous na- 
tional average statistics — the curse 
of every building project — but what 
is this? 

A one-dollar bill. A friend of mine 
calls it the most restful shade of 
green in the whole world — if you 
keep a large enough area of it in 
the field of view! 

building dollar: 

Actually, so far as construction is 
concerned & compared with 192o-29 
costs it is 45 to 36<£ — depending 
on whether you build in Atlanta or 
New York. That's all it's worth com 
pared with building costs of 25 yjars 
ago. Let's spend the education dol- 
lar wisely. As architects — & talk- 
ing about architecture — we are not 
interested in spending one cent of 
school money extravagantly. We are 
convinced that we can design c 
proper environment for teaching & 



learning without extra expense. It 
does not take money primarily, it 
takes professional ability. 

true values: 

The intangible aspects of this na- 
tionoi asset — architecture for true 
education — include all the cultural 
benefits of first steps toward lasting 
satisfactions & experiences of beauty 
& understanding of life & of the 
world around us. They include social 
adjustment to our times &, we can 
hope & pray, more intelligent de- 
cisions of citizenship, vocations & 
personal life. 

Manual skills are not menial. Ideally 
there should be continuous cross- 
stimulGtions between the cultural & 
vocational.’Unless our children learn 
early that this boundory is not a 
hard-&-fast line they stand to lose 
the values of many natural & normal 
life experiences. The special rooms 
for any school plant are by no means 
pedagogical decoration. They are 
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part of the total function of educa- 
tion. Almost all of us tend to spe- 
cialize & narrow our lives to a few 
interests but the world needs more 
people with broad vision & under- 
standing. This early school experi- 
ence is a first step. 

It goes on in a sequence of experi- 
ences in which good school architec- 
ture has an essential place &, be- 
cause of that, "just-any-cottage" 
is never going to be a proper school. 

just-any-cottage: 

Should wo throw away all the educa- 
tional & technical progress in class- 
room design of the last 30 years? 
Residences have notoriously hjd il- 
lumination — the worst of any 
building type. What about the rec- 
ord of home accidents? What about 
the long-span classroom for flexibil- 
ity & freedom of educational pro- 
grams? What about established 
regulations for ventilation? Some of 
the cost comparisons used in advo- 
cating the combustible cottage ce 
also out of line. It would seem 
hardly fair to compare them, as some 
printed stories have, with $40,000 
average classroom costs of fire-re- 
sistive school construction (which 
costs came from the highest bracket 
in an inadequate sample). I'm not 
talking against the poorly named 
"little-house" concept, the true clus- 
ter or campus plan — I think they 
hold great promise of economy, im- 
proved function & intellectual stimu- 
lation. I am talking against the use 
of "just-any-cottage" in a specula- 
tive housing development — put up 
by the 'whole hoi-polloi of the build- 
ing trades" as one advocate put it — 
that's not my phrase. Why should 
we sell our children's birthright for 
a "mess of cottage!" — with or 
without re-sale value* 

On this question of ultimate replace- 
ment — would a stingy community 
vote ro pay the local tax money to re- 
move & replace the bungalov/ abor 
tions any quicker than our generous 
Congress has voted to pay money to 
remove & replace the temporary 
buildings on the Washington Mall, 
which dote from World War I & were 
added to during World War 1 1? Ap- 
parently what the proponents of 
these ideas believe is that we should 
have cheaper schools — for price- 
less children! 




John Lyon Reid, FAIA 

the site Is part of architecture 



- John Muir School, Martinez, California 



Roger Sturievan . 







Caudill-Rowlett-Scojt, AlA 

mighty shady goings on 



Junior High School, Laredo, Texas 



Ulrich Meisd — Dallas 




Caudill-RowletbScott. AlA 

a wide-open welcome — - Sam Houston Elementary School, Port Arth* 



r trick Moisei — Dallas 

t Texas 
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Bill Hedrick , Hedrich-BlessinQ 



nature field trip — just outdoors — Heothcote School, Westchester, New York 




BiR Hedrick , Hedrich-Bleeeinu 



child-scale buildings, nicely related — Heathcote 




Hedrich-Bleseino 

a cluster of classrooms in the landscape — Heothcote 



In the midst of the current high 
standard of living in America in 
which $1.4 billion can be spent an- 
nually on television & other billions 
on entertainment & appetites I get 
fed up with the constant squeak of 
"cheap!" The civilization & cul- 
ture to which v.e pretend would de- 
mand something else as a worthy 
expression of our time. 



human values: 

In the other direction entire.y — it 
has been my great pleasure & bene- 
fit on several occasions to hear my 
old classmate, John Lycn Reid, talk 
on human values in school architec- 
ture. Here 1 should like to add 
another vector to the complex of 
forces whose resultant is good school 
architecture — a vector which is 
aimed like on arrow at every normal 
human being. I speak of humor — 
sadly lacking for lo these many years 
in mcst architecture In Cerman-, 
iast summer w t jaw severo' ex- 
ample 0 of this element of school de- 
sign — & it can be an effective edu 
cational asset. I remember several 
fine fairy-tale-legend mural paint- 
ings. In one elementary school, each 
classroom (in a finger-plan school, 
no less!) was identified by a different 
& quite charming geometrical metal 
cut-out. In our country I might men- 
tion the very clever & amusing cop- 
per sign mode up of caricatured 
schoolboy faces at (again my class- 
mate) Ralph Burkhard's Southgate 
Elementary School in Seattle. In 
Germany, it was exciting to learn 
that .r every pubKc fcj-'d ng '°c 
of the construction cost must, by an 
excellent law, go for art incorporated 
in or on or about the building — 
mural paintings, relief sculpture or 
free-standing sculpture, etc. Ralph's 
amusing sign cost all of $150. 



This may, to immature critics, seem 
an extravagance — pay good money 
to perpetuate a joke! Well, why 
neglect one of the most powerful 
human motives in making our build- 
ings attractive & in recurrently creat- 
ing a receptive frame of mind to- 
wards school? For obvious reasons 
the funny story, the light touch, per- 
sists in finding its way into the pre- 
sentations of our best speakers. One 











of Margaret Mead's famous anthro- 
pological studies — that of the 
Arapesh people of North Borneo — 
shows the socially desirable effect 
of a good-humored, fun-loving en- 
vironment on the up-bringing of 
children. 




Pawley 

copper sign — funny faces 
Southgate Elementary School/ Seattle 




Pawley 

school stairhai! mural 
Garmisch-Partenkirchen, West Germany 




Pawley 

triangle symbols (metal cut-outs) to identify 
primary classrooms in one wing 
Hohewoltschule, Stuttgart/ West Germany 



education by architecture: 

Along with pictorial or graphic 
humor goes the intelligent use of 
gay & cheerful color & interesting 
texture & form. Architecture is a 
total teaching medium itself, you 
know. A noted architect has told 
me of his boyhood in Salem, Mess., 
& of — years before he knew what 
the word architecture meant — how 
he delighted in running his fingers 
over the exquisite colonial woodwork 
carved by Samuel McIntyre — one 
of the best who ever curled a shav- 
ing. Let's have more total educa- 
tion of the individual. 

stock plans: 

A word about stock plans & prefabri- 
cation. T .e AIA Committee on 
School Buildings has determined by 
national survey that stock plans for 
repetitive use for school buildings 
have been rejected by 3«. states. Of 
the 10 states which make them 
available almost ail are for 1- or 2- 
room buildings or other minor work. 
This is not the place to argue about 
them. They just do not fill the needs 
of today's educational standards & 
programs. As a matter of policy 
they prevent intelligent development 
& progress in studying a school 
board's needs. 

prefabrication: 




Bill Hedrick , Hcdrich-Blcs*‘ng 

small sash are of brightly colored gla — 
kaleiadoscoptc & a strange world 

Heathcote School, Westchester, NY 



I worked in this field for more than 
four years. Systems & house designs 
we developed were used in thou- 
sands of dwellings. 



I am convinced that the only logical 
& practicable application to school 
buildings is in the: design & produc- 
tion of certain standard unit con- 
struction & equipment elements, 
rather than complete classrooms or 
buildings. The anology of this right 
use of prefabrication with language 
is rather elegant, as mathematicians 
say. The designer & manufacturer 



of prefab or standard elements & 
systems is concerned with parts (vo- 
cabulary) — & how parts go together 
(which is gramnmr). Composition is 
the skilled task of the architect. This 
explains the great error of publish- 
ing any assembly of classroom ele- 
ments as an ideal classroom. Proper 
relationships must be arrived at by 
an architect thru solution of what 
might be thought of as "simultane- 
ous equations" of the many ensign 
terms for each special case — which 
go far beyond classroom wall c . 



"solutions?" 

I have, ! hope, disposed of the bung- 
alow abortions, of stockplans & pre- 
fabrication — for the present — we 
can certainly reject double or triple 
sessions as a solution. How about 
architects' fees? Isn't rhere a pos- 
sible saving there? That, friends, 
is where you can save money but not 
in the way you think. You must 
provide an adequate fee & time for 
study of any architectural project, 
particularly at preliminary stages 
when the most important & expen- 
sive decisions must be made. Here 
is where improved & money-saving 
concepts develop. Here is where the 
architect earns his professional fee 
& in this, as in everything else, you 
can get only what you pay for. In 
California, the state has established 
a fee of 8% for school work — 
mainly because of multiplied tasks 
it, & earthquakes, place on the ar- 
chitect but isn't it significant that 
California has some of the most re- 
markably fine & low-cost schools in 
the world? 



No, the place to look for real savings 
is in these new concepts, as well as 
in such areas as revision of obsolete 
building & school code & financing 
requirements, excessive insurance 
regulations & in working with the cli- 
mate instead of against if, to reduce 
the overload of expensive mechani- 
cal equipment in our buildings. 



This, I believe, will start us toward 
good & economical school architec- 
ture — good space for teaching & 
good room for learning — a primary 
educational asset. 
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STRUCTURAL TYPES 

by EBERLE M. SMITH, AIA* 

FRAMEWORK 

T HE STRUCTURAL system of o 
school building is the frame- 
work on which enclosing envelope is 
draped. The building itself takes on 
shape, size & mass or inis frame- 
work. No building can be better than 
limitation set up by controls of this 
framework. A well designed school 
interprets this framework & an 
circhitect can tell almost from a 
glance at exterior of school just what 
framework consists of. This leaflet 
will help you understand this basic 
& * nportant feature of school build- 
ing. 

THREE ELEMENTS 

In analyzing any structural sys- 
tem, we find that it is composed of 
three* basic parts: 

• vertical supporting members 
• horizontal supporting members 
• deck material. 

Many combinations of materials & 
systems can go to make up these 
parts. Sometimes vertical & hori- 
zontal supports merge into one, as 
in rigid frame type of construction. 
In general, however, the three parts 
that go to make up any system can 
be properly identified, & if we think 
of these separate parts, it is simpler 
to understand & analyze the type. 

Often structural material or sys- 
tem is part of finished surfaces of 
rooms. This is cas with masonry 
bearing-walls with exposed struc- 
tural columns & beams. Precast roof- 
ing deck, & often joists, are left ex- 
posed to form finished ceiling. Then 
structural system does double duty. 

In general, vertical supports fall 
into two major classifications, wall- 
bearing or column. Wall-bearing is 
oldest & often most economical type 
of construction, but it may waste 
space & result in an inflexible plan. 
Steel, concrete & fabricated timber 
have led to use of much smaller 
vertical column supports & wall- 
bearing construction has been elimi- 
nated to a large extent. This is espe- 
cially true of multi-story buildings. 
In those areas where resistance to 
earthquakes & violent winds is a 
major requirement, column supports 
are most frequently used in one- 
story construction as well, since they 
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can be braced easily by horizontal 
structural elements to resist hori- 
zontal feces. Masonry wall-bearing 
construction, on other hand, must 
depend upon its weight or cross 
bracing from partitions to resist 
high winds. 

Recently, perhaps due to high 
costs & scarcity of steel, there has 
developed a novel type of wall-bear- 
ing, one-story school construction. 
It is very well adopted to open plan- 
ning wl ere repetition of several 
typical rooms occurs, it consists 
simply of a bearing wall between 
each classroom on which the roof 
(either flat or sloped) is supported. 
This allows use of continuous win- 
dows on both sides of classroom & 
>s adaptable to any type of section 
as well as to corridors with class- 
rooms on one or both sides. 

Another method of saving steel & 
still producing a rigid masonry build- 
ing is to reinforce the masonry with 
steel rods in the masonry joints, or 
to provide for them by special ma- 
sonry- units. This construction is eco- 
nomical & is popular in earthquake 
regions. 

Column-type construction allows 
great freedom in exterior wall treat- 
ment & design of building form be- 
cause structure or frame can be in- 
dependent of enclosing mat .rials: 
For example, columns may be placed 
within enveloping wall, free-stand- 
ing inside of wall, or free-standing 
outside the wall. 

Horizontal supports may be joist, 
beam, or truss, or any combination 
of these three. A very popular type 
is steel joist (spaced 1 6"-36" on 
center) supposed by either wall- 
bearing or beam construction. Beam 
construction in steei often supports 
steel joist construction or concrete 
slabs, wood or insulation piar.k or 
pane! type decking. When it is com- 
bined with steel columns, it can be 
fabricated into rigid bents to resist 
horizontal forces. Concrete beam 
construction is often used on multi- 
floor projects. It is almost always 
combined with concrete deck & con- 
crete column construction. The truss 
has always been widely used as a 
horizontal supporting member for 
long-span construction, such as audi- 
torium & gymnasium. Lately, it has 
been used quite extensively in class- 
room design. 



Deck construction consists of ma- 
terial placed over joists or small 
horizontal supporting members. 
Over steel joists, poured-in-place 
gypsum or precast light-weignt con- 
crete decking is widely used. Wood 
pianking is most widely used over 
wood construction. Recently a pre- 
cast decking combination of wood 
shaving, Portland cement & rein- 
forcing steel has been used on spans 
up to eight feet. It forms an in- 
sulated structural djck & sound- 
absorbing finish ceiling. Steel panel 
decking is available in long spans 
which form a finish ceiling with 
built-in acoustical material. Core 
must be used in any precast finish 
decking material to see that space 
provision is made for electrical con- 
duits. In concrete structures, con- 
crete itself very simply becomes 
deck material. 

Combination of these three com- 
ponent parts (vertical support, hori- 
zontal support, & decking) into the 
building forms the structural sys- 
tem. It can be seen that there is al- 
most an unlimited number of com- 
binations of types that can be as- 
sembled from material available. 



MATERIALS 

In any structural system, basic 
materials used are concrete, steel, 
& wood. Concrete has advantage of 
being, in itself, fire resistant &, be- 
cause it is a plastic material, it is 
easily adapted to unusual shapes. 
Its disadvantage is characteristic 
heavy weight. Consideration should 
be given to this material both cs 
cast-in-place & as precast units. 
Steel is readily fabricated from 
structural shapes, lightweight bars 
& sheets into structural members 
that will meet almost any condi- 
tion. In itself, it is not a fire-resist- 
ing material. It does produce con- 
struction that is light in appearance. 
Wood is simplest material to handle 
in a great many respects & is per- 
haps easiest to fabricate. Use of 
high-grade, waterproof glues with 
laminated construction & use of 
modern metal connectors to increase 
strength of joints has given wood 
construction new possibilities. Of 
course, it has disadvantage of be- 
ing a combustible material. 
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1. RIGID STEEL FRAME 

designed for demountability 
acoustical cer'ing 



CLASS It 




4. WALL-BEARING PLAN 

masonry walls between columns support 
longitudinal joists permit continuous win- 
dows — Nichols, Butterfield ft Segerberg, Arch 




7 . PLANK AS CEILING FINISH 

lightweight deck on steel purlins — steel 
beams ft columns 
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2. EXPOSED FRAME 



3. CONCRETE BENT FRAME 



steel bean, n masonry wall supporting steel 
purlins & light^ei, t roof deck 



beams ft columns integrated in semi-rigid 
bents — concrete slab above acoustical tile 




5. STEEL JOISTS 

for floor structure supported on steel frame 
— note reinforcement of ends for bearing 
Earle A. Deits, Architect 



6. STEEL TRUSSES 

on steel column^ & supporting steel purlins 
— lightweight plank roof deck — note win- 
dows to deck height (transverse trusses) 




8. STEEL ROOF DECK 9. LAMINATED WOOD BEAMS 

acoustical panel type with fireproofed steel on steel pip*, columns — wood plank roof & 
beams & columns (masonry block) ceiling — Wf/liam Arild Johnson, Architect 






10. REINFORCED BRICK 
MASONRY 

bond-beam of brick & special day units to 
hold steel rod reinfo ling 
Structural Clay PrcJucts Institute 




11. CORRIDOR EXPANSION 
JOINT 

providing for movement in long structures 
Rhees Evans Burket, AIA 




12. SUNSHADE CANOPY 

protecting windows from sunlight 
McLeod & Ferraro, AIA 



LATERAL & THERMAL 

STRESS 

In any type of construction, ade- 
quate precaution must be taken to 
insure proper resistance to lateral 
stress from wind, or, if need be, 
earthquake. Frame construction can 
be readily reinforced to take care 
of this lateral stress. By designing 
columns & beams as rigid bents or 
with knee-braces or equivalent, 
such stress can be taken care of. In 
masc ~ r y wall-bearing construction, 
walls which brace each other are 
used to resist v hese stresses. To some 
extent, the weight of masonry con- 
struction takes care of these stresses. 

Expansion & contraction of build- 
ing materials due to exposure to 
heat or cold is an item tc of+en 
neglected or misund rstood. Any 
structure will expanc & contract 
during changes in temperature. Soft 
materials, wood, do not present 
much of a problem in this respect. 
Rigid materials such as steel, con- 
crete, or masonry do present prob- 
lems, & allowances should be made 
for them. Particularly, thought 
should be given to this item when 
a combination of masonry walls & 
reinforced concrete or steel is used 



LOCAL CONDITIONS 

Structural types now being used 
throughout the United States vary 
in detail, but, to a large extent, 
there is a surprising conformity in 
generalities. This conformity as to 
generalities is probably due to wide- 
spread dissemination of photographs 
of current schools in architectural & 
educational magazines, school ex- 
hibits & conferences. Rapid expan- 
sion of school plants since the war 
has made school architects & school 
boards very conscious of better 
buildings being built in their own & 
surrounding areas. 

Details of structural system are 
usually influenced by local condi- 
tions of available material & par- 
ticulars of shelter. In West & North- 
west, abundant supply of timber has 
resulted in very free use of wood 
construction. Concrete is widely used 
throughout the whole country, as 
well as masonry bearing-walls of 
concrete or brick units. Steel is also 



* Mr. Smith is a member of A>A Com- 
mittee on School Buildings. Illustrations 
not otherwise credited are wo.'c of Eberle M. 
Smith Associates. Photos by Astleford. 



widely used. At present time, archi- 
tects are trying to find ways to 
eliminate at least the heavier sec- 
tions of steel in their designs be- 
cause of national shortage of this 
basic material. 

jnelter from the elements in the 
We-! means shelter from sun, rains, 
& earthquakes. Western structural 
systems must first of all be resis^n! 
to earthquake. For this reason cedes 
prohibit use of unreinforced ma- 
sonry. To a large extent, one-story 
buildings are buiit of braced-timber 
or steel Tame construction. Project- 
ing canopies are built into struc- 
tural system to protect windows from 
direct sunlight. Open covered pas- 
sages serve as connecting corri- 
dors. Cross-ventilation is provided in 
most rooms, resulting in natural air 
conditions. Thus, protection from 
elements in the West has led to de- 
velopment of one-story, open type of 
plan & framed structure. 

This type of structure has influ- 
enced, to a large extent, buildings 
throughout the country. In the 
North & East, where protection from 
cold weather is paramount, project- 
ing canopies are decreased; natural 
ventilation is supplanted by mechan- 
ical ventilation; & connecting corri- 
dors are built in, but open type plan- 
ning prevails. Structural framing 
need not be as rigidly braced to 
withstand lateral stress, & there is 
freouent use of wall-bearing sup- 
ports. 



THE FUTURE 

It is an architect's duty to use his 
imagination & ingenuity constantly 
to explore new combinations of old 
materials & to examine new mate- 
ric's with a critical eye. In today's 
market of increasing costs & scarcity 
of skilled tradesmen, it is necessary 
to eliminate as much field work as 
possible. If use can be made of fac- 
tory-fabricated materials in larger 
units, there should be decreased 
costs in the field. Precast decks in 
longer spans certainly should be ex- 
plored tethe limit. Precast concrete, 
lightweight concrete units & iami- 
nated wood all have possibilities. 

Whether column & beams are ex- 
posed on inside or exterior or 
whether exterior materials (such as 
supporting brick walls) are brought 
inside the building, the structural 
system, if it is honestly thought out 
& clearly expressed, will help pro- 
duce good design. 



PREFABRICATED SCHOOLS 



by Alonzo .1. Horriman, AIA * 



Prefabricated schools & schoolhouse 
construction are a new development 
of potentially great importance to 
architects & educators. Having its 
current impetus in Europe, particu- 
larly in England, this development 
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& techniques & methods for school 
buildings arq now '/olving with po- 
tentia 1 of great savings of time & 
mone 

Prefabrication, in this sense, is half- 
way between minimum prefabrica- 
tion including standard-zation (com- 
mon to usual building methods, such 
as steel sash, masonry sizes, etc) & 
complete buildings of a rigid de- 
sign, incapable of variation except 
by complete classroom units. 

These systems utilize a small num- 
ber of differing parts so dimensioned 
& designed as to give great freedom 
of arrangement & building design, 
with architect still designing build- 
ing to suit educational & functional 
program, site, etc. 

Ir. England the pressing drive toward 
prefabrication was critical lack of 
wood &, to leaser extent steel, as well 
as field labor, coupled with greet 
need for schools & speed of construc- 
tion. Added to this, surplus factory 
space & manufacturing labor made 
such a deveiopment almost obliga- 
tory. 

A similar lack of field labor was one 
incentive for the particular Ameri- 
can sysiem noted later, at least for 
its original development. But in this 
country primary advantage, perhaps, 
of prefabricated schools is almost 
100% salvage & reuse. With this 
type of school, schoolhouse popula- 
tion can keep pace with changes of 
city, & more important, area popula- 
tion thru "downs" as well as "ups," 
as this population shifts with eco- 
nomic & other trends. We are a 
footloose nation & our communities 
ore in continual change in parts of 
a city as well as between cities. 

* member of AIA Committee on School Build- 
ings 



No system at present studied can 
be termed complete. .A goal of com- 
plete standardization & prefabrica- 
tion would have to include coordi- 
nated prefabricated tack & chalk- 
board units, casework, wardrobes & 
ail fittings of a complete senooi. 
Many, if not most, of these items 
are manufactured now but are not 
dimensionally compatible with each 
other & with a prefabricated building 
shell. 

many materials available: 

Most school work has been done 
with light-steel sections, precision 
concrete & other cement mixtures. 
In other building fields, wood, & ply- 
wood & glue (as well as other types 
of building boards & materials) have 
been developed into various systems. 

Prefabrication is a manufacturing 
rather than a building process, & 
is based on manufacturing concept 
of interchangeable parts. For such 
a use, raw materials, aside from 
basic suitability to ultimate use, 
must possess manufacturing suit- 
ability of uniformity of properties 
& dimensional stability after form- 
ing. 

size ranges: 

Prefabrication & standardization 
systems have been developed, with 
more or less completeness, in a wide 
range of sizes of units. One ex- 
treme might be World War II Liberty 
Ships, with tremendous sub-assem- 
blies. Other extreme might be small 
ceramic tile units. 

:n the field of prefabricated schools, 
most recent systems have tended to 
be based on a so-called "2-man" 
load, capable of being lifted & posi- 
tioned by two men. This has seemed 
best compromise between large units 
saving r tiil more building time, but 
needing cranes, etc, & smaller one- 
man loads, which must be consider- 
ably smaller for accurate position- 
ing. 



This matter of size of unit is bound 
up with the. of module-spacing * 
but is not quite the same since 
module-spacing refers to a design & 
dimension grid to which sizes of 
actual units are related. 

costs: 

Cost of these prefabricated school- 
house systems is at least competi- 
tive with familiqr building methods 
& often is much more economical. 
Extent to which it is economical will 
depend on ach factors as speed of 
construction necessary (prefabri- 
cated school buildings in England 
have averaged 50% faster comple- 
tion) scarcity of (or high wage-rates 
of) skilled construction workers, 
local material supply or lack of 
suitable building material in which 
case freight spent for prefabricated 
units is far more effective than 
freight spent for raw building mate- 
rials, & similar factors. Tremendous 
savings & economies accompany a 
large volume of manufactured units, 
as witness automobiles, appliances, 
TV sets, etc. It is only the manu- 
facturing process based on special 
machines & tremendous volume that 
brings them within financial reach 
of anyone. 

That same type of cost reduction 
with increasing volume will come 
with prefabrication of school build- 
ings goes without saying. Basically 
it is substitution of electrical energy 
for human energy & all prefabrica- 
tion simply exchanges kilowatt- 
hours for man-hours. 

systems: 

A description of two systems, one 
English & one American, will indi- 
cate two different approaches & ma- 
terial-uses leading to prefabricated 
school buildings & thus perhaps point 
up basic concepts & approach needed 
in any prefabrication system. 

* module — a unit of measurement used in 
repetition in building design, like regularly 
spaced columns, partitions or windows. 



an encash susfem 





1 1* ll 


£3 
















^ M*U) 

y.%un\%\ 
{ - 


AT UMlIM, 

i 


* ; 

i 


tl 

yv u 

1 1 


r wau 
it */«L 
















r _i 


r 


• 


»MI >v 

c 


*. 

V ir 


- — — ^ 




> 

i 

f ~ 






l m A • — 

Lt AM U*f 
1 **A1 it 


I14A 





flOTt^. mUKlulll 




arf. cariM&chjjYi 



— | - 

i 

- i — \»<y 

' : L 



r 






rvoo*. 



i* mjtti 

l *~ flDC* 7UM>5 



> 

/ueot. (module. 



enqlish sustem- details 



y-PCNt* CONtf * * ^ 

/rlM*Ol *Tt«M 

J it 

777 =TUr — r ' 




f C0RU** - 1 *T. 

C~ 



plow.- usoM, sJWjs 




, rwTKTtstt 

PlAVTf*. IHfHk 



- C«WWMM 



F 

m. 

u/ali jat/rit 







yruof sfobs 

0 *2* ♦*.**•«/**. fiiCS . 

14. 



+1 J /k pxtuso >i«w 

OT^Mnyn 



2 * •'*«** V»“ *»«tirs 



t ij.pes 




english system: 

This, briefly, is one of hollow square 
steel columns & bar-joist type beams 
to which panels, usually of pre-cast 
concrete, are clipped or bolted. This 
is one of several systems in use there 
— others using more conventional 
steel sections for framing or pre- 
cast & pre-stressed concrete mem- 
bers. 

The module or dimensional standard 
used in this system is 3'-4" (inci- 
dentally this approximates onemeter 
& may heip export to metric system 
countries). Earlier English prefabri- 
cated schools had used (3 module of 
8'-3" but it was felt that more exact 
architectural planning would result 
from a smaller, more flexible spac- 
ing. A vertical module of 2' was 
likewise used throughout. 

The series of steel columns, some 
of which are shown in the ►llustra- 
tion, originally consisted of 6 dif- 
ferent sections, later reduced to 4. 



These are either of pressed-steel or 
2 rolled steel angles or channels 
welded together to form various 
strength columns — but with con- 
stant thickness of 414". Open-web 
joists or beams are similar to our 
bar-joists but are of a constant depth 
of l'-4", which with ceiling & floor 
construction gives ceiling-to-floor- 
height of T . Wiring, etc, is run in 
open network of bean.s. These 
beams, in one weight or another, 
run on module spacing 3'-4" to 
columns or header beams. Perimeter 
beams also run around outside at 
floor height. Standard end-connec- 
tions to attach beams to columns & 
standard bracing details have also 
been developed. 

This framing system has been de- 
signed for buildings of up to 4 stories 
height, being primarily developed 
for secondary schools. Although a 
steel frame could have been de- 
signed to be more economical of 



steel & money it would not have been 
standardized & fitted to module 
which results in other economies. 
Upon this steel frame, floor, ceiling 
& exterior wall panels are bo. red or 
dipped. These panels are generally 
3'-4" wide, of sandwich type — of 
vibrated, reinfo rced-concrete, ce- 
ment & wood shavings or hard ce- 
ment w : th finish stone chips densely 
embedded, etc. Each type of panel 
usually has some type of insulation & 
is of pre-cast cement type. Interior 
partitions are of hollow pre-cast 
plaster thick enough to cover in- 
terior columns. Interior side of ex- 
terior walls is finished with plaster- 
board site-nailed to nailable interior, 
face of exterior wall panels. Parti- 
tion panels run full height of room 
& are ]'-8" wide. 

Many details of fastening, light-fix- 
ture design, sash & door openings & 
framing are omitted here but they 
& many more details are all keyed 
into this modular system for pre- 
fabricated buildings. 
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americau system: 

In contrast to this post-&-lintel type 
of construction one American system 
utilizes a load-bearing panel that is 
its own support, wegther-cover & in- 
sulating filler. 

Based on a 24" module these panels 
are built of plywood faces, with 
necessary strength developed by in- 
terior bracing 3< edges — forming an 
air-tight box filled with fluff insula- 
tion. A metal skin (usually alumi- 
num) is bonded to faces of box form- 
ing an impervious vapor-barrier & 
weather protection as well as per- 
mitting excellent maintenance. 
Thickness of these panels is 4" & 
projecting lips at each end provide 
attachment to floor & roof construc- 
tion. Height of these wall panels 
is 8'-10'-12‘, but various special 
conditions of thickness, types of in- 
sulation & metal skins can be easily 
designed for. Its efficiency of course 
comes from the "stressed-skin" type 
or structure it is. 



Edges of these panels are inter- 
locked with a spline strip & whole 
wall pulled together with tie-rods of 
pipe running thru top & bottom of 
all panels thus making a remarkably 
rigid structure. 

Similar roof panels are used bearing 
on laminated wood beams or other 
walls. This panel system is notable 
in that there is perhaps more flexi- 
bility of planning with it than with 
most, as well as a great possible 
variation in types of panel & hence 
walls for special conditions. 

conclusion: 

These brief descriptions of two sys- 
tems ignore many problems & com- 
plications of prefabricate but indi- 
cate approach. There can be many 
types of prefabrication systems but 
all will perhaps entail uneconomic 
structural design in some parts as 
compared to conventional construc- 
tion — whether this over-design be 
based on strength of steel required 
or other factors. This over-design 
has been g sma f l price, however, for 
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the mGny advantages of a flexible 
plan with interchangeable units. 

Development of a nearly complete 
prefabricated school, as in England, 
where both building structure & 
finishing are included, requires a 
great deal of over-a!! control, re- 
search & development money which 
in that country has come in large 
part from central government. This 
need of centralized coordination is 
perhaps greatest barrier to com- 
pletely prefabricated schools in this 
country for, as has been noted, most 
components of a school are or can 
be manufactured. Remaining factor 
is over-all coordination of sizes & 
connections *o form a uniform com- 
patible system. 

It is of greatest interest that most 
of these systems are based on usual 
architectural services for design of 
buildings to suit site, program, etc. 
They are in no sense a ready-made 
school of standard model classrooms. 
Significant flexibility of design is es- 
sentially as great as ever. 



56 

d 

ERIC 



STOCK PLANS FOR SCHOOL BUILDINGS 

A NATIONAL SURVEY 
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by the AIA COMMITTEE ON SCHOOL BUILDINGS* 



Data presented herein were col- 
lected in November 1951 by tele- 
graphic survey of all 48 State De- 
partments of Education. The in- 
formation has been circulated to 
some extent in untabulated form but 
it was felt that this more complete 
report would be of value to those 
communities in which the question 
might arise & might provide helpful 
information for administrators, edu- 
cators, school board members & citi- 
zens. 

This is a factual report of the survey 
with no attempt to discuss use of 
stock plans which the great ma- 
jority of these offices disapproved. 
Another SCHOOL PLANT STUDY 
now being prepared by a recognized 
authority will go into-more. detailed 
study of the stock pian problem. 

It is interesting to note that the re- 
sponse to the survey was very 
prompt, 46 of the 48 replies being 
received within a few days — some 
the same day — & that they were in 
a number of cases followed by vig- 
orously-worded airmail letters. 



1 

10 states neve limited stock plans available: 


west Virginia 
California 


l-room 


•nirnescra 


2-room 


kentucky 

maine 


4-room 


arkansa* 


$10,000 


Mississippi 


$15,000 


aklahama 


"small construction" 


Virginia 


4-6-roam 

7-10-room 


north Carolina 


special units 


23 states do not use & never hove used stock plans for school 
buildings: 


arizana 


montana 


Colorado 


neve da 


iefaware 


new Hampshire 


ideha 


new jersey 


illinais 


new mexico 


Indiana 


north dakota 


iowo 


^hio 


kansas 


oregan 


louisiana 


rhode island 


maryland 


utch 


Massachusetts 


Washington 

Wyoming 


15 states do not use but formerly used stock plans & have 
now abandoned them: 


alabama 


new york 


Connecticut 


Pennsylvania 


florids 


south Caroline 


geergis 


south dakota 


michigan 


tennessee 


missouri 


texas 


nebraska 


Vermont 

Wisconsin 



* AIA COMMITTEE ON SCHOOL BUILDINGS (1951) 



William W. Caudill, chairman Lauren V. Pohlman 

Texas New Jersey 



Richard L. Aeck 
Georgia 



Donald P. Setter 
Minnesota 



Henry L. Blatner 
New York 



Eberle M. Smith 
Michigan 



Charles R. Colbert 
Louisiana 



Howard Dwight Smith 
Ohio 



Alonzo J. Horrimon 
Maine 



Henry L. Wright 
California 



John W. McLeod Frederic Arden Pawley 

District at Columbia AIA-MQ Staff Executive 
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STOCK PLANS FOR SCHOOL BUILDINGS— A NATIONAL SURVEY 



( # yes X no) 



state 


available 


extent 


statute 


ever 


aiabama 


X 


a) additions to 
old const. 

b) 2 classrooms 


X 


• 

in pest 


arizona 


X 




X 


X 


arkansas 


• 


impoverished dis- 
tricts only mox 
$10,000 


X 




California 


• 


1-room 


X 




Colorado 


X 




X 




crnnecticut 


X 




X 


• 

35 years 
ago 


dolaware 


X 




X 


X 


Florida 


X 




X 


• 

in post* 


georgia 


X 




X 


• 

til now 


idoho 


X 




X 





iflinois 


X 




X 




indiona 


X 




X 


X 


iowa 


X 




X 


X 


kensas 


X 




X 


X 


kentucky 


• 


1 -2-3-4 room 
bldgs & assist in 
plans for shops, 
lunch rms etc. 
additions 






louisiana 


X 




X 


X 


moine 


• 

Auth. 


up to 4 class- 
room bldgs 


• 

(1944) 




maryland 


X 




X 




vnassachusetts 


X 




X 


X 


michigan 


X 




X 


• 

before 

1932* 


minnesota 


• * 

Auth. 


ruroi schools 
up to 2 class- 


• 








rooms 






mississippi 


• 


rural schools up 
to $15,000 


X 




missouri 


X 




X 


• 

some 










years 

ago 


montana 


X 




X 


X 


nebraska 


X 




X 


e 

about 

1925* 



reasons for discontinuing & comments 



discontinued when stock plans became obsolete & did not have 
personnel to draw new plans. (0. P. Richardson) 

schoolhouses done on a local district basis. (Myron R. Holbert? 

practice discouraged/ nature & rervices of architect emphasized. 
However needs of impoverished districts probably demand con- 
tinued limited use of stock plans. (J. W. Hondy) 
education code based upon school district employment of private 
architect. Support of this concept is term poiicy of stare department 
of education. (Charles Bursch) 

(J. Burton Vasche) 

1 & 2-room school plons prepared 35 yrs ago, only about two 
buildings erected. Definite consideration in a few localities of em- 
ploying an architect on a solary basis to set up necessary organiza- 
tion for about 5 yrs. (N. S. Light) 

(George R. Miller, Jr) 

* formerly plans for special shops. All stock plans discontinued 
because of different site conditions, enrollment & curricula, & be- 
cause stock plans impede development of changing techniques of 
instruction. (Forrest M. Kelley, Jr) 

virtuolly discontinued & discouraged because existing stock plans 
antiquated, personnel insufficient tc revise old or develop new 
plans & because of unsatisfactory results due to local officials not 
constructing building properly. (L. Miles Sheffer) 

for over 25 yrs state department cf education has had a part-time 
architect available as consultant on plans for school buildings. 
Law requires employment of a licensed architect for original plan- 
ning of schools. (Alton B. Jones) 

rather obsolete & very elementary bulletin shows suggested plans 
for 1-2, 6-8 room schools. Future bulletins will not go even this 
far. (C. C. Byerly) 

(H. L. Smith) 

each community should solve its building problems individually 
in light of locol needs. For thot reason no plons to furnish stock 
plans to local f .immunities. (Gerald W. Boicourt) 

(W. C. Kampschroeder) 

projects usually sc isolated & scattered that satisfactory archi- 
tectural service not available. This plon seems to be in interest of 
board as well as of architects. (Gordie Young) 



(C. E. Holly 

some adoption of Jiock plons, prepared by an architect (law), have 
been used ir many of the smaller communities. (William 0. Bailey) 

(James L. Reid 
(John J. Desmond) 

* jrior to 1932 1-room school stock plons. Discontinued when 
school code of that time was repealed & because low requires an 
architect to prepare plans for any building costing $15,000 or 
more. Board would oppose law requiring stock plans, feels that it 
is inadvisable. (Wilfred Clopp) 

practice unsound & hos been practically ‘inoperative for past 10 
yrs. (I. O. Friswold) 

no law either for stock plons to be furnished or architects to be 
employed. Stock plans furnished to districts with very little funds, 
(costing less than $15,000). Larger jobs done by architects. 
(T. H. Naylor) 

a few stock plans for small buildings. Discontinued becouse plans 
not complete enough to get good comparative bidding, idea of all 
schools in state looking alike not appealing, & buildings should be 
designed to fit paiticulor community's needs & style in architecture. 
(George D. Englehart) 

(C. R. Anderson) 

* recommended floor plans included in annuol reports. Discon- 
tinued to allow local initiative. Consultive services offered based 
on extensive surveys conducted by qualified staff or professional 
volunteers. (Floyd G. Barker) 



(• yes X no) 



state 



available extent 



statute 



ever 



reasons for discontinuing & comments 



nevada 

new Hampshire 
new jersey 
new mexico 

new york 



north sarolina 



X 

X 

X 



special units 
Si features to be 
incorporated in 
plans 



north dakota 
ohio 

Oklahoma 

Oregon 

Pennsylvania 

rhode islond 
south Carolina 



south dakota 



X 

X 



small 

construction 



X 

X 



Tennessee 



X 

X 



t 'XOS 

Utah 

Vermont 

Virginia 

Washington 
west Virginia 
Wisconsin 



X 

X 



X 

X 

X 



X 

X 

X 

X 

iV 

X 

X 



X 

X 



1909* 

X 

X 



a) 4-6 classroom 

b) 7-10 clossroom 



1 -teacher school 



X 

X 

X 



X 

X 



years 

ago* 



9 

to 1948 



15 years 
ago 



?-1 750 
X 



1926- 

1951 



Wyoming 



sole function of state department of education is to approve plans. 
(Dwight F. Dilts) 

(Paul E. Farnum) 

(John H. Bosshart) 

law requiring approval of small buildings & additions token only. 
(Tom D. Riddle) 

* plons & specifications for 1 or 2 teacher schools which became 
outmoded & under district reorganization no demand for them. 
Larger districts are more able to furnish architectural services. 
Plans for these occasional units should be adapted to individual 
district needs & desires. (Don L. Essex) 

standard state stock plan occasionally developed largely for sake of 
illustrating certain economies & available to schools upon request. 
These were often bases for plans done by architects. Present serv- 
ice of developing specialized units & features to be used in total 
planning welcome by architects & school authorities. (Clyde A. 
Erwin) 

department approves plons before construction. (M. F. Peterson) 
(E. J. Arnold) 

use of stock plans limited. (Phil Gruber) 

department suggests plans which meet needs of individual schools. 
Plans must be worked out with regard to site, type of program, etc. 
(A. L. Beck) 

* statute requires that stock plans for schools up to 4 rooms but 
these have not been issued for yrs due to their obsoleteness. (Harry 
W. Stone) 

department's approval of all school plans required. Requirements 
should be kept flexible. (Michael F. Walsh) 

discontinued because of utter lack of adaptability to sites, needs 
& different programs, lack of economy because original architect 
not at hand to supervise & prevent errors. State educational finance 
commission feels thiit public funds are best safeguarded by having 
work done by registered architects. (W. B. Southerlin) 

at one time rural school plans furnished. State standard school aid 
was discontinued as were the plans. 

practice discontinued because each school building should be 
tailored to house local educational program. Law provides that 
all school buildings costing $10,003 or more be planned by a 
registered architect. Department agrees, wants to avoid lack of 
originality. (J. B. Calhoun) 

statute provides for buildings for small rural districts, but this has 
not been practiced for some yrs because stock plans could not 
adequately meet needs of various communities. (Joe R. Humphrey) 

(Vaughn L. Hall) 

for number of years plans for 1 or 2-teacher schools furnished 
but discontinued as this size not in demand due to consolidation. 
(Carl A. Batchelder) 

stock plans furnished many yrs ago discontinued, found impracti- 
cable. New stock plans (1952) for 2 types of schools eoch with 
altercate additions of classrooms & auditorium. Architect needed 
for supervision & general adaption to particular site & community. 
(Arthur E. Chapman) 

district officials select architect. Meorge R. Pasnick) 

plans furnished to county boards for optional use. (W. W. Trent) 

for yrs very active service in furnishing stock plans fsr 1-2-3 room 
schools & additions. Result unsatisfactory because n't limited bor- 
rowing power, difference in site & terrain, different community 
*eeds, lack of professional supervision. Discontinued for these 
t.asons after agreement that registered architects would accept 
that type of work (smoll schools, additions, etc) at regular fees. 
Department will support any legislature requiring that c ’ school 
construction be done by a registered architect. Present law pro- 
vides that construction exceeding 50,000 cf be done by an archi- 
tect. (A. L. Buechner) 

(Edna B. Stolt) 
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STOCK PLANS FOR SCHOOLS— SUBSTANCE OR SHADOW? 

by Dr Charles W Bursch 



T HAT STOCK PLANS for school 
construction have not worked 
satisfactorily, where tried through- 
out the nation over the years, is 
well-documented in AIA School 
Plant Study for Jan-Feb 1953. But 

pi «/»U nlpi^c r* crl^nnlc 

w i ouui i |_/ » \-« » » o » 

continues in many quarters. 

Such advocacy comes, among other 
sources, from legislators, staff mem- 
bers of taxpayers associations, rep- 
resentatives of Grange & Farm Bu- 
reau Federation, school board mem- 
bers, educators, interested school 
patrons & taxpayers. On numer- 
ous recent occasions, stock plans 
have been proposed seriously & vig- 
orously as a means of saving time 
& money in capital outlay programs 
for schools. 

These proposals have, with equal 
vigor & seriousness, been opposed 
by those who place high value on 
problem-solving type of planning 
for school construction, & the right, 
& even obligation of a school system 
to use each new construction proj- 
ect as an opportunity to improve 
school design & construction. 

a true evaluation: 

It is our purpose here to explore 
merits of this controversy. Upon 
what basis should such proposals & 
opposition to them be evaluated? 

Most obvious & important differ- 
ences between using or not using 
stock plans for schools, is in time 
taken to prepare plans & specifica- 
tions — in timing of professional 
attention to layout design & speci- 
fications — & in functional appro- 
priateness & economy of layout & 
design of a specific construction 
project at a specific time at a spe- 
cific location. It appears, there- 
fore, that proper & valid basis for 
decision would be clear & compre- 
hensive understanding of function 
& importance cf planning school 
buildings. 

What values, both educational & 
financial, are expected to accrue to 
a school project from thorough, 
competent planning, done immedi- 
ately prior to construction? In brief, 
what is function of planning? 



why do we plan? 

Function of planning may be ex- 
pected to differ from project to proj- 
ect but in general, planning is done 
for following purposes: 

• to prepore pions & specifications to re- 
flect best current thinking in educotionoi 
requirements & in educotional trends ob- 
tained from school district staff members, 
educationol & school plont consultants 

• to prepore pions & specifications for o 
project thot incorporates best current 
knowledge of school building design & 
specifications, & best construction pro- 
cedures & practices obtained from archi- 
tects & engineers 

9 to give adequate ottention in design & 
specifications to locol conditions such as 
temperature, roinfall, direction & velocity 
of prevailing & storm winds, snow load, 
eorthquokes, avoiloble fuels, neighbor- 
hood noises, access roods, utility connec- 
tions, lood-beoring volue, workability & 
fertility of soil, contours, droinoge, & 
presence of safety hozords 

t to coordinate conflicting desires for floor 
space & construction qualify in order to 
establish priorities so that funds ovoiloble 
for project can be most wisely expended 
to accomplish best specific purposes for 
which project is intended 

o to relate present construction needs & 
finonciol ability of school district to its 
estimoted future needs & finonciol ability 
— in short, to relote present project in 
terms of quolity level of construction & 
services supplied to corefully worked-out 
master plon for totol site utilization ot 
some future dote 

• to determine point ot which urgency of 
need for building dictotes thot further 
planning should ceose & construction pro- 
ceed 

• to meet loco! & state school constriction 
code requirements with leost cost & least 
interference with educotionol service of 
building 

• to moke it possible for construction bid- 
ders to be rrally competitive becouse of 
directness, clarity & completeness of pions 
& specifications 



who plans? who makes stock plans? 



Whoever plans a school building 
exercises considerable control upon 
type & cost of educational program 
to take place in proposed building. 
Education in t Ls country is a state 
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& managing educational enterprise 
has been assigned to local agencies 
— school districts. As an important 
part of that assignment, school dis- 
trict officials are responsible for 
planning school buildings. It would 
follow then, that local school offi- 
cials may properly dec'de whether 
or not to use stock plans for a given 
project. These decisions, however, 
should be based upon thorough 
knowledge of implications of using 
such plans. 



In first place, when stock plans are 
used, many crucially important 
planning decisions are made by per- 
sons not responsible to the school 
district concerned. 



Stock plan proposals usually provide 
that they be prepared & made avail- 
able by the state. State agency hav- 
ing this responsibility would of 
course, include only such plans as 
it chose. It would follow therefore 
that their use by local school dis- 
tricts would be tantamount to in- 
creasing state control of education 
at expense of local decision & con- 
trol. 

Anothe- inescapable implication of 
use of ;ock plans is that genuine 
functional planning suffers. For ex- 
ample, when plans for a project are 
being developed on an individual 
problem-solving basis, inclusion of 
a recommended feature is easy & a 
natural part of planning procedure. 
However, if recommended feature 
is not found in the stock plans, it 
becomes necessary to determine if 
its incorporation will, because of 
plan changes required, nullify cost 
& time-saving intended when deci- 
sion was made to use stock plans. 



how much planning? 

Since degree of thoroughness & 
completeness of planning is one of 
principal issues in deciding whether 
or not stock plans should be used, 
it becomes necessary to explore 
question "just how much planning 




"We don't need a bell anymore at school — teacher just 
whams on the wall to call us in from recess . . 



. . if stock plans are good enough for 
MY KIDS — they’re good enough for 
YOURS!” 
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free stock plans from government agencies for livestock have confused rural legislators — 
this laying house sure looks like a school, hey? it's easy to forget that today's school may be 

only 50% classrooms 
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HS Tyler Texas — Caudill, Rowlett, Scott & Associates, A1A Architectural Record 

one wing of o remarkobly fine (& economical) school — the difference is professional educational & architectural planning ability (not 
extra expense) 
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does a school construction project 
deserve?" In general, amount of 
plonning justified for any type of 
construction is related to: 

m importance of enterprise — it is impor- 
tant to society to hoye a school building 
that does best possible job for education 

m magnitude of construction program — 
total national need for school construc- 
tion is so large that improvement in ef- 
ficiency & lowered unit costs when applied 
promptly to entire program, constitutes 
significant total — conversely, if im- 
provements ore not incorporated in plans 
& specifications promptly, there is a very 
greet loss 

• cost cf plant as related to cost of educa- 
tional program housed therein — since 
big money (approx 90%) is spent on per- 
sonnel, services & supplies, it is impera- 
tive that every reasonable precaution be 
token to plan plant-expenditure (only 
10%) so that it will make greatest pos- 
sible contribution to effective use of the 
90% 

More specifically, each school con- 
struction project deserves a quality 
& amount of planning sufficient to: 

« make sure that spaces & equipment pro* 
Vided moke njaximum contribution to 
efficient operation of personnel in ac- 
complishing purposes of school — person- 
nel involved would include pupils, cus- 
todians, clerks, adults who use school as 
civic center or night school, as well as 
teachers, administrators & other profes- 
sionals 

• fit building to site for economy of con- 
struction ?? maximum utilization of toto! 
site area 

• select & integrate construction materials 
for lowest first cost, at that location, con- 
sistent with use-requirement & low main- 
tenance & replacement costs, & to specify 
construction procedures appropriate to 
materials, labor & services available 
locally at time of construction 

• produce plans, specifications & other con 
truct documents that are sufficiently di- 
rect, clear & complete — to permit con- 
struction bidders to make accurate cost 
estimates 

• produce drawings & specifications & to 
select equipment that guarantees a build- 
ing haying greatest possibility for inex- 
pensive future adjustments to changing 
needs of education — • this highly impor- 



tant quality of flexibility is well-defined 
by William W Caudill, A1A, os combina- 
tion of fluidity, versatility, convertibility 
& expansibility 

From foregoing, it is clear that a 
mediocre or lower quality of archi- 
tectural service would be inade- 
quate for planning tasks that ore 
necessary & desirable on a school 
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ices are not rendered by highly com- 
petent architects, there is not much 
point in devoting planning time to 
them. 



ways to lose money: 

Time & place are of crucial impor- 
tance in rendering planning serv- 
ices. Outstanding plans & specifi- 
cations for one location at some 
past time may be woefully inade- 
quate & inappropriate at another 
place or time. Unless architect in- 
corporates latest appropriate con- 
struction features & procedures, & 
unless he is entirely free to use 
plans, materials & specifications ap- 
propriate to place where project 
is to be constructed, owner well may 
lose, in unnecessary construction, 
maintenance & operation costs, 
many times over, the saving in plan- 
ning cost made by using a ready- 
made plan designed for another 
place at another time, or a plan de- 
signed to solve a hypothetical prob- 
lem which in fact does not exist any- 
where! 



plan values: 

When confronted with need for a 
school construction project & for a 
decision between ready-made plans 
& a problem-solving approach, 
school building officials should 
weigh values listed below: 

• is carerui, complete, timely & competent 
planning of sufficient importance to 
justify following an individual project 
problem-solving planning procedure? 



• is there a sufficient variety of available 
& cataloged stock plan; *c justify hope 
that >nc can be found thaJ substantially 
fits requirements of needed project? 

• does planning time that may be saved by 
using stock plans, represent prudent off- 
set to threat of impaired usefulness of 
building which represents large outlay & 
which would probably continue in use for 
30 to 50 years — even though function- 
ally inadequate when constructed? 

9 are advantages expected from use af 
stock plans sufficient to justify local 
school district in surrendering part of its 
prerogatives & obligations to agency fur- 
nishing stock plans? — when stock plans 
are used, district loses control of who does 
planning, when & where it is done & to 
what degree of compieteftess plans are 
to be developed 

saving time & money? 

Pressures for using stock plans are 
pressures for saving planning time & 
for saving money on total project. It 
should be emphasized that plannmg 
time can be saved only in situations, 
where educational usefulness of 
building, completeness of plans & 
specifications for really competitive 
bidding are not rated very highly & 
where sufficient variety of sto'k 
plans is available to permit selec- 
tion that fits the specific site. .Sim- 
ilarly, cost of project can be re- 
duced by use of stock plans only 
when school is willing to settle for 
inadequate & incomplete planning, 
& therefore willing to settle for less 
than mosr appropriate functional 
provisions in building. 

In brief, use of stock plans for 
schools, whether authored by 
school district or used without such 
authorization, constitutes repudia- 
tion of validity & importance of 
planning process & abandonment 
of responsibility for attempting to 
make improvements. Such repudia- 
tion & such abandonment of respon- 
sibility are untenable in any im- 
portant aspect of public education 
in a democracy. 



. . to draw up a permanent standard 
you have to be smarter than anybody!” 



NEW IDEAS IN SCHOOL CONSTRUCTION 

by John W McLeod/ A!A* 



N THINKING about new ideas in 
school construction it becomes 
evident that two separate influences 
are constantly at work, changing & 
refining our attitudes & approaches 
to school planning. Stated simply, 
these influencing factors are: 

e changing concepts in education 
• technological advances in design & ma- 
terials 

While it is impossible tc measure 
relative importance of these two 
major influences on school plan- 
ning, it is my opinion, based on a 
lifetime spent in design of school 
buildings, that architecture has & 
always should, serve as the hand- 
maiden of education. In other words, 
new techniques we have learned in 
regard to structure, & new & im- 
proved materials which are becom- 
ing available, should serve one pur- 
pose, & one purpose alone — & that 

is, to provide an environment which 
will permit education to develop to 
its fullest extent, without any crip- 
pling restraint imposed by the build- 
ing envelope with which we surround 

it. 

significant new work: 

Let's examine some changes tak q 
place in education, at least insofar 
as these changes are influencing de- 
sign of school buildings. We can 
fairly well agree that, in postwar 
years, we have expended our best 
efforts in design of elementary 
schools, mainly because greatest 
pressures have occurred at elemen- 
tary level. Vitality of our educa- 
tional resources in lower grades is 
evidenced by exciting, coiorful 
buildings found in every state of 
the union. It has been my privilege, 
in serving as vice-chairman of the 
AIA National Committee on School 
Buildings, to have visited hundreds 
of school plants from Maine to Cali- 
fornia. I am constantly impressed 
by fact that a great many, if not 
most, really significant school build- 
ings are to be found, not in large 
cities, but in smaller communities 
of say, Texas, or Maine, or Michi- 
gan, & yes, even in my own state of 
Maryland. This I attribute, almost 

* vice-chairman AIA Committee on School 
Buildings — from a talk at New Jersey 
School Board Association workshop pro- 
gram — November 1956 



without exception, to sincere efforts 
of a dedicated educator, who like 
the country doctor, wants nothing 
but the best for his own community, 

& inspires those around him, includ- 
ing his architect, with an over- 
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is why, I believe, that significant 
strides have been made in elemen- 
tary school planning & building. Dif- 
ferent though the educational ap- 
proaches may have been, end result 
is a vigorous, enthusiastic elemen- 
tary program complete with school 
buildings to match. 

some specifics include: 

• access outdoors from classrooms 
a corridorless schools 

a self-contained classrooms 
a attractive courtyards 

# fo*er ceilings 

e improved furniture, movable casework, 
better finishes 

secondary schools lagging: 

Can the same be said for our sec- 
ondary schools & their buildings? 
With few exceptions, i think not. 
We have, of course, seen any num- 
ber of excellent highschools de- 
signed & built in past few years, but 
basically, insofar as educational 
program is concerned, the same 
guiding principles have been used 
as were in effect some 10 or 15 
years ago. It is true, of course, that 
a great many physical changes have 
taken place in our present-day high 
schools. We have reduced number 
of s\ories & spread out the building, 
we have decentralized some into 
campus-style arrangements. & so on, 
taken altogether, these buildings 
have been eminently successful in 
terms of today's educational pro- 
gram — but what of tomorrow? 

As an architect engaged in design 
of school buildings, I should know 
better than launch into a discussion 
of educational programing. How- 
ever, because I will touch upon some 
aspects of education which, if gene- 
rally accepted, mcy significantly af- 
fect secondary school planning, I 
shall proceed to discuss these points, 
secure in my cloak of ignorance. As 
one thought-provoking approach to 
secondary education, I am sure some 



of you have hoard or read about the 
hypothetical concept of total educa- 
tional experience developed by 
\rchie Shaw, Superintendent of 
Schools in Scarsdale, NY, & widely 
publicized. This concept envisions 
the school itself providing only o 
portion of the students' experience. 

"Random Falls:" 

By means of "work contracts" stu- 
dent is enabled to draw upon all 
community resources to further his 
education. He may work for a time 
in the county courthouse or again in 
the local manufacturing piant, each 
time returning to school for further 
study in "common learnings." Even 
within school itself the need for ac- 
commodating constantly shifting 
class groupings has stimulating im- 
plications for planning the educa- 
tional center. In this connection, 
School Executive Magazine commis- 
sioned John Lyon Reid, FAIA, one 
of the country's leading school ar- 
chitects, to design a plant to house 
this unique program. Examination 
of these designs will indeed point up 
the fact that the educational pro- 
gram surely dictates the planning 
approach. 

You may say that since this whole 
concept is hypothetical anyway, we 
can dismiss it as an interesting men- 
tal exercise. Surprisingly enough 
though, editors point out that almost 
every so-called innovation outlined 
in this concept is presently in use in 
one or another school system across 
the country. 

the little school idea: 

Another interesting but somewhat 
different educational approach 
which may well affect secondary 
school planning is to be found in 
the "little school" idea. This de- 
velopment has its roots in the often 
expressed concern which many edu- 
cators have for the large highschool 
which by its very size tends to be- 
come overpowering & institutional. 

The "little school" concept then, 
seeks to break down the very large 
highschool into several smaller unit 
schools of 300 or 400 pupils each. 
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The idea is, of course, that closer 
pupil-teacher relationship of smaller 
schools can be retained, without 
losing advantages of extensive fa- 
cilities which only a large school can 
offer. Also, it is said, a student has 
a sense of "belonging" in his rela- 
tion a "little school" which he can 
never quite achieve when thrown 
in with a thousand other pupils. 

an actual example: 

Rather than attempt to discuss all 
planning implications inherent in 
the "little school" idea, perhaps, by 
describing for you an actual school 
plant based on these principles, I 
can better add to your understand- 
ing of this fairly unique educational 
& architectural approach. 

North Hagerstown High School, 
which will house 1600-1800 stu- 
dents, is to be located in Hagers- 
town, Maryland, & was designed by 
our firm for the Washington County 
(Maryland) Board of Education. 
Contract cost for this project is 
slightly over $3,000,000 & construc- 
tion will start soon. Decision to de- 
sign this school plant in terms of 4 
small unit schools, was made after 
some small beginnings of the "little 
school" idea had been incorporated 
into design of another highschool in 
the same county, completed & oc- 
cupied in September 1956. From 
these small, somewhat timid ap- 
proaches, all of us concerned, board, 



superintendent, educational con- 
sultant, & particularly our own firm 
as architects, felt that we had 
gained enough knowledge to 'aunch 
into a full-fledged design project 
embracing all of the "little 5>chool" 
principles. 

Basically, North Hojerstown High 
School, is physically sub-d : vided into 
4 small school units of 400 pupils 
each. Each school will have its own 
administrative & guidance counsel- 
ing facilities. Each school will have 
its own assembly arec. & grouped 
around this will be general & special- 
ized classrooms & laboratories for 
each group. All 4 "little schools ' 
are arranged around & related to 
library unit, & this library then, be- 
comes focal point of instructional 
areas of all 4 schools. 

There are, to be sure, certain build- 
ing elements in the total school plan 
which will be used by all of student 
body. A 1500-seat auditorium will 
also serve as community auditorium. 
A large gymnasium, however, will 
be arranged somewhat differently 
than in a typical highschool. A 
series of smaller locker & dressing 
rooms are provided, since it is ex- 
pected that with 4-school arrange- 
ment, intramural sports will take on 
new meaning. 

In matter of food service & dining 
facilities, we have brought forth 
some interesting innovations. This 
problem of mass-feeding for 100s of 



students has always been of some 
concern to educators, & difficult for 
architects to solve. Solution here 
has been to provide a food service & 
dining area for each 2 schools. A 
3rd dining room is provided in the 
public area of the school for use of 
teachers, visitors, & students who 
may not happen to be working in the 
"little schools" at the time. A cen- 
tral kitchen will prepcre meals & 
transport them in insulated food 
carts to the 3 serving-kitchens. Even 
though we have a single dining 
area serving 2 little schools, it is 
possible by use of folding doors to 
serve one or other of the 2 schools 
independently. 

While we have provided specialized 
shop areas for vocational & home 
arts training, we have also provided 
areas for generalized training in 
these subjects adjacent to the little 
schools, so that these activities can 
be more closely related to classroom 
work programs. 

educational television: 

Provisions have been made in North 
Hagerstown High School for a radio 
& TV workshop. This matter of edu- 
cational TV brings me to another 
potent force which can change our 
planning concepts for schools, both 
elementary & secondary. About 6 
months ago, the Fund for Advance- 
ment of Education, working jointly 
with the Radio, Electronic Television 
Manufacturers Association, chose 
Washington County, Maryland, to 
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Random Palis: typical learning laboratory 



North Hagerstown HS: general education lab 
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be recipient of a grant to inaugu- 
rate a 5-year county-wide closed cir- 
cuit educational TV program. This, 

I believe, is the first such large scale 
experiment of its kind, with ulti- 
mate objective of having all 48 
schools in the county participating 
in the program. 

it is not my purpose to enter into a 
lengthy discourse here on pros & 
cons of educational TV, but to 
sketch for you, briefly, some impli- 
cations which TV may well have for 
design of our future schools. Since 
the 2 highschools which we hove de- 
signed for this board of education 
are expected to play an important 
role in the TV experiment, we have 
had to work quite closely with tech- 
nical experts in providing necessary 
facilities for both receiving & trans- 
mitting Further, since this is a con- 
tinuing experiment, we have had to 
work out our structural elements in 
such a way tc permit running of TV 
cables to every possible location. 
This has required a great deal more 
flexibility & accessibility than would 
be required under normal circum- 
stances. 

After observing the TV program in 
action, it seems to me, if we are go- 
ing to us;e this medium in our 
schools, that some theories as to 
daylighting classrooms may have to 
change, lie indeed, some thinking 
about desirable size of classrooms 
itself, may have to be reappraised. 
Certainly, if educational television 
becomes a vital teaching force & not 
just another supplemental teaching 
aid, then implications, with respect 
to both elementary & secondary 
school building planning, may be 
far-reaching indeed. 

junior colleges: 

One other area in which I can see 
possibility for future change is in 
respect to the junior college, or com- 
munity college, as some prefer to 
call it. Already we can see in Cali- 
fornia the beginnings of a tremen- 
dous acceleration in construction of 
junior colleges. I understand that 
100s of school districts there are 
constructing these facilities or pre- 
paring for them. Regardless of 
whether or not we see these junior 
colleges as separate entities or 
merely as an extra layer on the high- 
schooi, we are surely faced with 
some new requirements which, in 
turn, will require new & different 



solutions in school planning. As an 
example, in one of our Hagerstown 
highschools, we have huilt a sep- 
arate junior college administration 
& commons building. Highschool fa- 
cilities will serve, for present, to 
house instructional activities but a 
part of the 88-acre site is being 
reserved for future junior college 
development. 

I have outlined just a few significant 
developments known to me which 
are taking place in education today. 
There are, of course, a great many 
others of equal significance. Some 
of these ideas will fall by the way- 
side, others again, will bear fruit & 
take their place in the expanding 
educational scheme of things. All 
will leave their mark on the plan- 
ning of school facilities. 

technological advances: 

A 2nd factor which may influence 
school planning is technological ad- 
vance in design & materials. The 
building industry is now ready to 
supply us with an array of new ma- 
terials — materials which need not 
require us to discard completely the 
tried & true products but should per- 
mit us new flexibility to adjust our 
buildings to changing demands. 

Specifics include: 

• new daylighting control methods 

• new electrical lighting methods 

• packaged heating & air conditioning 

• precast structural systems & roofing 
paneb 

component prefabrication: 

Great interest has developed in 
past few years in many new metal 
curtain-wall treatments. Large units 
of window & wall panel are available 
in steel & aluminum, so insulated 
that a 2" thickness of panel wall 
can do .the work of a 12" masonry 
wall. Th*s is just one example of a 
type of component prefabrication. 

A great many laymen have supposed 
that the architectural profession is 
opposed to prefabrication. I can as- 
sure you that this is not so — the 
AIA for years has been chief pro- 
ponent of modular coordination, 
which is, of course, forerunner of all 
forms of pre fabrication. What the 
architectural profession is opposed 
to, however, is over-the-counter sale 
of packaged prefabricated class- 
room space. 



I have described for you some inter- 
esting experiments in education 
which have been going on in many 
cities, towns & villages across the 
country. I have worked with school 
boards, faculty committees & citi- 
zens' advisory groups, discussing, 
analyzing & evaluating needs & 
wishes of a great many communities 
in relation to their school building 
programs. V/ith this as a back- 
ground, I cjnnot convince myself 
that we are ready to set these things 
aside & accept one or another manu- 
facturer's idea of what a school 
room should be. I realize that a 
great many school board members, 
superintendents, & yes, even archi- 
tects, become "battle-weary" from 
constantly fighting rising costs, ris- 
ing enrollments, etc, but surely, 
achievements we have made in this 
country, thru education at local 
level, are not to be exchanged lightly 
for some mail-order panacea for all 
of our school-building ills. 

What I would propose to industry is 
this — concentrate on producing 
more & more complete assemblies 
of component parts of structures & 
accessories, so that advantages of 
mass-production, in terms of re- 
duced costs & accelerated delivery 
schedules, would be of material 
benefit to all, & not alone to some 
particular manufacturer. Advan- 
tages are obvious — wide range of 
selection among products, retention 
of traditional practices of competi- 
tive pricing & public bidding, & most 
important of all, freedom to plan a 
school building, using these stand- 
ard components, but in such o way 
that it will function for betterment 
of educational processes, rather 
than to strangle them. 

Finally I would say — encourage 
your superintendent & his staff to 
explore new and better ways of 
teaching & then further, encourage 
your architect to use some of the 
new & exciting materials which are 
becoming available, so that benefits 
of our American productive know- 
how will be returned to us in reduced 
costs & better school buildings. Mis- 
takes may be made but these mis- 
takes should not be used as excuses 
to divest ourse'ves of our responsi- 
bility to provide our children with 
the best possible education & in best 
possible buildings we are abie to 
provide. 
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BY C. HERBERT PASEUR 

Once upon a time, long, long 
ago — back in the real dark ages of 
education — schooling was carried 
on in a very different manner. Only 
the royal family had the opportu- 
nity for a formal education, and the 
serfs were saddled with the respon- 
sibility of paying for their school- 
ing. With education strictly limited 
to the royalty, the schools were con- 
ducted right in the palace. Now, we 
aren’t positive, but this could very 
well be the derivation of a term we 
still hear today — school palaces. 
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In one particular province oi this 
ancient country, a firm of three ar- 
chitects was commissioned by tne 
king. They had a countrywide rep- 
utation for being school palace spe- 
cialists. They attended school con- 
ventions, did research scrolls and 
displayed their beautifully hand- 
chiseled school plans on solid stone 
tablets. They did a tremendous vol- 
ume of building, and it was general 
knowledge that they had chiseled 
more schools than anyone else be- 
fore or since. 

They also had a reputation tor 
low cost school palaces — one even 
went as low as 243.5 serf labor 
days per square foot (about $11 
by today’s standards) . These square 
foot cost figures were compiled by 
the architects because one of their 
many responsibilities of that day 
was to step off the square footage 
(barefooted) in the palaces after 
they were completed. Of course, the 
popular assumption that the foot 
was a standard unit of measurement 

* Director of Design, Caudill, Rowlett & Scott, 

Houston, Texas 



proved to be wrong because many 
years later, it was discovered that 
these architects had 8" feet which 
accounted for the apparent low 
square foot cost of their buildings. 
It was decided then that the square 
foot method of determining whether 
a building was economical or not 
was rather crude and a resolution 
was passed to try to find a more 
logical method. 

Even with this team of prominent 
architects in charge of its building 
program, this province had ex- 
tremely bad luck in building school 
palaces. The king had many queens, 
and no sooner would he get one 
palace completed than his family 
would outgrow it and he would 
have to build another palace. 

This didn’t set too well with the 
local serfs who had to build the 
palaces. Besides, every time this 
happened, they were asked to pass 
another twenty-year bondage issue. 
These serfs would never get their 
freedom if this continued. 

The king decided to attend a re- 
gional meeting to find some way to 
combat this rising opposition to 
slavery. Ip shooting the bull with 
three other kings, he found out that 
they had solved their problems by 
incorporating “flexibility” into their 
palace plans. Now he didn’t know 
what this meant but, rather than 
show his ignorance, he nodded his 
head up and down understanding^ 
and rushed back to his kingdom. 

He immediately called in his 
three wise architects. “If the new 
palace plans don’t have flexibility,” 
he screamed, “I’m going to the uext 
province to hite architects!” Now, 
the very thought of this shook the 
three architects from top to bottom. 
The king ordered each to visit one 
of the three provinces that had flex- 
ibility and report back what they 
found. 



About a month later, the archi- 
tects returned and had an audience 
with the king. The king asked each 
of the wise architects the meaning 
of flexibility, and each related his 
visit. 

The first ^vise architect had vis- 
ited the north province and this was 
his answer. “Sire, I found that flex- 
ibility meant planning for future 
growth. Additions and annexes are 
planned for because the king knows 
his family is going to grow. This 
way, he doesn’t have to build a new 
palace every few years. I don’t be- 
lieve the word ‘flexibility’ is correct. 
What we really mean is expansi- 
bility. 




The second wise architect had 
visited the south province, and gave 
his answer. “Sire, I found that flex- 
ibility meant efficient use of space. 
For instance, since the great din- 
ing hall is used for eating at night 
only, the king has turned this room 
into a soident center during the da,>. 
By using each area more efficiently, 
he doesn’t have to build a new 
school palace so often. I don’t be- 
lieve the word ‘flexibility’ is correct. 
What we really mean is versatility .” 

The third wise architect had vis- 
ited tne east province and gave this 
answer. “Sire, I found that flexibil- 
ity meant planning for interior 
change. In the palace I visited, in- 
stead of three-foot stone walls, there 
is a system of stone columns that 
support the roof. All of the walls 
are independent of the structure 
and constructed of wood so they 
can be moved as different space 
needs arise. Instead of building a 
new castle at every stage of family 
growth, he converts nurseries into 
bedrooms, bedrooms into apart- 
ments, etc. I don’t believe the word 
‘flexibility’ is correct. What we 
really mean is convertibility." 

Of course, the king, being a wise 
old man himself, immediately saw 
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that flexibility meant all of these 
things — 



A Top lighted Umbrella Roof 
B Movable Partitions 
C Utilities Under Slab 



D Pre-cast Joist Floor System 
E Movable Partitions 
F Structural Column Spacing 




Norman High School, Norman, Oklahoma 



• expansibility for exterior changes 

• versatility for multi-function 

• convertibility for interior changes 

— each of the architects was cor- 
rect! 

In the last category, convertibility 
for interior changes, there are vary- 
ing degrees of change — summer, 
overnight and instant. 

Convertibility 

There are three major items in 
school buildings that affect convert- 
ibility: 

• structure — how the roof is sup- 
ported 

• utilities — how plumbing and 
electricity are provided 

• partitions — hew space is divid- 
ed 

The Norman High School at Nor- 
man, Oklahoma, is a good illustra- 
tion of the use of convertibility. The 
planning module in the illustration 
shows these major requirements: 

• umbrella roof — supported on 
columns and completely inde- 
pendent of walls for support 

• pre ision for utilities — floor of 
building is raised 2' above out- 
side grade, resulting in a crawl 
space under entire school which 
gives complete freedom for run- 
ning pipes and conduit and al- 
lows stub-ups tc be made any- 
where *n building 

• partitions — built-in right on job 
by contractor — similar to a resi- 
dential partition, constructed of 
2" x 6" studs and wood 



paneling. To relocate, are de- 
mounted by removing paneling 
and taking studs apart and re- 
assembled — a simple operation, 
requiring time, but not skilled 
labor 

If there is anything that makes 
you believe in convertibility, it is to 



have a secondary school with which 
you are associated double the size 
of its student body. That’s what 
happened at Norman. In a period 
of about five years, enrollment in- 
creased from original 600 students 
to 1,100 students. Expansion of the 
physical plant was carried out in 
two stages. 




First stage was the addition of a 
new 24-classroom unit. Next was 
the conversion of all special aca- 
demic areas in the original school 
to expanded departments. This con- 
version affected every department 
in the school — heme economics, 
science, cafeteria, kitchen, library — 
all doubled in size. The departments 
of business administration, speech 
and choral singing were moved to 
new locations. The original plan- 
ning module containing the ele- 
ments of convertibility allowed 
these changes to be made during the 
summer vacation. Changes were so 
simplified that with the exception 
of special trades, such as plumbing 
and electrical, all were made by the 
regular maintenance personnel of 
the school. Convertibility certainly 
paid off in this case. 

The basic design premise of the 
Hillsdale High School in San Ma- 
teo, California, was “. . . that it 
shelter with grace the known pro- 
gram of the present, the unknown 
programs of the future, and change 
which is the sure aspect of second- 
ary education.” This original prem- 
ise has been carried successfully to 
the finished building by allowing 
for convertibility. 

The roof structure is supported 
independently of the walls. Plumb- 
ing and electrical facilities are lo- 
cated in the attic space and remov- 

Hillsdale High School, San Mateo, 
California 



* * * 

*.*• - Of* ‘ 










y. 



r <a-> 



> ♦ * f *' i 



U' 

ime 



able sections of the ceiling allow 
connections to be made any place 
in the school. The skylight becomes 
the real core of this system. Around 
the perimeter of the skylight are lo- 
cated the artificial lights ard at the 
four corners are grilles for heating 
and ventilation — a very compact so- 
lution. 

Partitions allow interior changes 
to be made overnight or on week- 
ends. These partitions are a manu- 
factured piece of equipment, con- 
structed of metal with a baked- 
enamel finish. The manufactured 
joints and connections allow the 
partitions to be moved in large sec- 
tions in a relatively short time. 

Effect of Partitions 

So we see that to a large extent 
the degree of convertibility depends 
upon the partitions. If we examine 
a conventional partition in school 
design, we find it has two basic 
functions — privacy from sight and 
privacy from sound. However, with 
today’s construction methods, using 
prefabricated light-weight materials, 
we find in a lot of cases we really 
don’t get privacy from sound. This 
problem is further compounded by 
today’s requirements of convertibil- 
ity, which means for our partitions 
to be movable, they must have 
many joints and connections, all of 
which leak sound. Take away the 
function of sound control and use 
partitions for privacy from sight 
only — and see the freedom we now 
have. The sight screens do not have 
to go to the ceiling or floor. We can 
eliminate doors. We can use drapes, 
portable folding screens, rolling 
cabinets, sliding panels, etc., to di- 
vide the space. 

This concept of space division 
would adapt most readily to any 
future educational concept. Each 
week, or each day for that matter, 
ine school could be completely re- 
arranged to accomplish the next 
unit of work. 

But what about sound privacy? 
There is no cut-and-dried solution 
right now. But if the demand for in- 
stant convertibility is great enough, 
we can muster the necessary re- 
sources for research to solve any 
problems of sound. We do have 




some methods of sound control that 
can be applied to open plans today. 
One theory being explored is cal 'ed 
‘ sound masking.” By putting speak- 
ers at close intervals in the ceiling, 
we gain a certain amount of priva- 
cy through controlled background 
“noise” — solved in large office 
spaces today with Muzak. This, 
again, isn’t a cure-all, but it is a 
step in the right direction. 

As I see it, there are two reasons 
why schools today are not incorpo- 
rating instant convertibility. 

• Disadvantages of instant con- 
vertibility still outweigh the advan- 
tages. This balance could easily be 
reversed in the future. 

• Our present educational pro- 
gram does not require this extreme 
concept of convertible space. 

The true value of instant con- 
vertibility however, lies in antici- 
pating future needs rather than in 
just satisfying the needs of today. 

What are these future needs? We 
don’t know, but we do know that 
tomorrow’s needs will differ from 
today’s. In a recent ’asue of School 
Executive, Dr. Walter Cocking 
says: “As I see it, it is inevitable 
that deep and vastly important 
changes will occur in America’s ed- 
ucational system during the next ten 
to fifteen years. The character of 
these changes and the direction 
they will take will have vast signifi- 
cance. The issues to be decided are 
many . . .” 

To accommodate these educa- 
tional changes referred to by Dr. 
Cocking, the design of the physical 
plant will also have to undergo deep 
and vastly important changes — and 
this is the disturbing thing — the 
school plants being built today will 
be required to house this new pro- 
gram. This, to us, places a note of 
urgency on achieving instant con- 
vertibility now. 
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PRE-SCHOOL BUILDINGS 

by Heinrich H. Wcechter/ AIA * 

educator-architect' relationship: 

Nursery school & kindergarten plan- 
ning requires intimate understand- 
ing between teacher & architect. Ar- 
chitect must observe & try to under- 
stand the great variety in activities 
of the very young child & educator 
needs architect's imaginative & 
technical skill in order to find 3- 
dimensional expression of his teach- 
ing ideas. The more precise the 
educator's formulation of teaching 
needs are, the better will be the ar- 
chitect's stimulation to find answers 
in terms of building. (Note: another 
architect points out that this is most 
true for 2-6, for oider children a 
general formulation of teaching 
needs may lead to a better answer 
in terms of building design.) 

It is not enough to provide for health 
thru good lighting, ventilation & suf- 
ficient space. It is not enough to 
choose types of construction & mate- 
rials to provide for requested 
amounts of space & to stay within 
budget limitations. The main ques- 
tion will always be how to provide 
environment & building facilities in 
which a certain type of education 
can take place in best possible way. 
A well designed building for such 
educational purposes results from in- 
tegration of educational & architec- 
tural thought. 

planning requirements: 

Pre-school buildings are essentially 
part of the housing situation & there- 
fore should be located as near to 
family homes as possible. Most ideal 
situation lets child walk safely from 
home to school thru a greenbelt, a 
continuous landscaped area undis- 
turbed by traffic (see illustration — 
but youngest children need trans- 
portation or escort). In built-up city 
areas with multi-story apartment 
houses it is difficult to find enough 
out-door playground space & chil- 
dren often meet dangerous traffic 
on their way to & from school. Some 
very large modern apartment houses 
have pre-school facilities for the 
youngest children right in the block. 
Pre-school education is usually sep- 
arated from public schooling & most 
nursery schools are privately owned. 
Only 5- to 6-year olds go to public 
kindergartens connected with public 
schools. Trend to consolidate school 
districts & build many large-sized 



schools causes a problem in plan- 
ning of pre-school facilities. A small 
number of pre-school children living 
near such consolidated schools can 
srill be housed on the site. If a more 
typical number of pre-school chil- 
dren are transported daily with the 
other children, the bus system has to 
be enlarged & becomes complicated 
— with little ones squeezed in be- 
tween older children. Under these 
circumstances the small child be- 
comes unnecessarily detached from 
home environment, particularly if 
the community has good houses in 
well-designed residential site plan- 
ning. 

various types: 

Although pre-school education for 
the young child from 2-6 has a his- 
tory of more than 200 years pre- 
school training has not been gen- 
erally accepted. Much progress has 
been made &, with varying educa- 
tional & social approaches, following 
major types have evolved: 

• nursery schools located in residential 
neighborhoods, including housing de- 
velopments 

# kindergartens os part of public school sys- 
tem or, if sponsored by PTAs, in class- 
rooms furnished by school district 

o> pre-school facilities in settlement houses 
& other philanthropic institutions 
o pre-school laboratories in colleges or high 
schools with curricula reloted to educa- 
tional, psychological or child-core train- 
ing 

We are not considering child-care 
centers & nurseries which relieve 
mothers while they work or go shop- 
ping but which do not maintain a 
regular educational program. 

schedules: 

Educational & child-care standards 
in schools for the very young are 
generally very high & derf.and more 
variety in facilities than we find in 
other school types. Such a program 
may be illustrated by a typical 
schedule which includes different 
play periods & takes care of routine 
activities, like eating, sleeping, 
toileting, etc. Such schedules should 
be flexible & will require more time 
divisions for the youngest than for 
the older groups, depending on need 
for physical care & length of time 
children can pay attention. Day 
schools need to be more elaborate 
as to facilities for earing & sleeping 
than schools which operate only on a 
3-4 hr basis. 



pfay activities: 

Generally accepted principle of 
"learning by doing" is basic in pre- 
school curricula. Free-play periods, 
in which children go about separate 
activities, alternate with group activ- 
ities in which all participate. Brief 
health inspections to detect any sign 
of contagious disease are given be- 
fore the child joins the group in the 
morning. Furthering mental & bodily 
health is a major part of the educa- 
tional program. 

A child can, at any time, join 
others in social play or retire to a 
quiet corner & busy himseif with 
something of his own interest. He 
may work at a table, on the floor 
or in the garden. Activities of 2-3 
year olds will be much simpler than 
those of older children. Following 
tables indicate appropriate mate- 
rials & activities: 



open cbbinets & 
shelves: (child 
proportions) 


crayons blocks 
pegs picture 

balls books 

puzzles various 
toys 


ploy equipment: 
(sometimes child- 
built) 


doll houses 

stoge 

store 

post office 


large low sink or 
poof: 

outdoor pool: 


woterplay 
floating onimols 
toys or boats 


flower shelves: 


pots 

vases 

m 


terrarium: 


jmall animals 
plonts 


aquarium: 


aquatic life 


art experience: 


easel painting 
finger painting 
paper pasting 
cloy modeling 


audio-visual: 


slide & strip-film 
projector screen 
room darkening 


music: 


phonograph-records 

piano 

simple instruments 
drums 

bells — triangles 
pot-covers, etc. 


wheel toys: 


wagons, tricycles 
pushtoys 


outdoor equipment: 
(indoor in some 
larger installations) 


swings 
jungle gyms 
slides 
pet care 
spray pool 
gardens 





Hedrich-Bleasing Studio 

Clyde L. Lyon School, Glenview, Illinois, has a very friendly & homelike kindergarten 
room — Perkins & Will, FAIA 




Channel Heights, project, San Pedro, California— children can walk 
safely to nursery school by footpaths thru greenbelts — Richard J. 
Neutra, FAIA 




graduate student project by M. S. Phillips at VPI under direction of 
H. H. Waechter — space distribution particularly suitable for research 
& teacher-training 
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